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noma 

Ujl — ^ — Ip iil ^^L^ j tj»JLp jaJ Jj^ ajT e~£> t* 0v^>^ 

Lo~*L*u j^-LvoJ Kct^S J 

iCj £JI jlj aJl J £5*^' jU^P^I j aJUJbr JJlto- ii«^*Jl iJlA j-o-sii 

lift J*>U- J jSjl a - ^ yo 2j*>L)l 

j p ^»*>L- II j 5*>L^Jl <uLp jc^JI ^1 ti-jJb- J jLj J jfy ,^14 

J j i (J 2 ;w*1p aj^xjta ^^Ip tS J^i _/>*>Jl C-j-*^-I l*i-fc . ijjJl a j^Ui> 

j c S" JjjJl Jl I 1 f) :<u.*>L- j <&l ol jL^ <uLp jCjSOl Jj^I 

^*>l£jl J^l^Jl JjUaxil jlj <L~z>- . [jt-L~ « eljj] ^ J ^ ^ j 

. t3jjjl j (3 t±->-^ 

J S£ C-oJ i-\ IJlA jli 1 5JLJL5 ol JUL* VI (Ji*J A <3j>Jl <^l 

ax5\ v-j cJ-W 5 j»-Lwu j <uLp aUI ^^-v >A-«^ U-L^J J^JiJ 5j jJ aj^jt/» 

. J,Lrj aJ)I -Up J j-^j aJI j 

t\ ll aj ji jS> aJUJbr JjjLib- ^Lll C-^»<J»I J*>L>- J jLj y» di-l-iS" 

.(j^jVI «-La ^^Lp SLJ-I jl j^X^V 2_<Jx*M ajjjJl aJla Li <d)l ^ 
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jl j aj jJ Si aJ ft J,l jSlil jT yjjl jLil (J- 4 ^ J t^J j^Jl Ajljjfoc* 

jL* — i^l — >r jfj j^l JLp jt-ftSjl ^r^Jl jpy s-LlI jf LuIp lilj 
jj Sxj jf U jL>- ^aJl i^j>tJl iJift S^f iijOJ ts.U.1 4^ii>^ j jjSo 

2 -vdjtSl JjL«J-' £-* cP'j^ OT ylil jf cJLtil i^j>*J»I J*)^ iS J y 



4jf j tJ,l>J <0Jl t_->txS" jT ylil jl ^^Lp -^-^o jil jxil IJift jf j t^uiJl j oliSl 

.jJL- j <uLp ail ^^L^j ju^t (_ji_JLj jT ylil 

2 J5" j j g *^ j p iJbf a^JjJI Luj jj j ji Luf Jl SjLi^l j-l4 j 

(dJ J-l oli <jU~ Si j) Jl *; 4jy j <iJJi j oyJl 4jJJl j (diJ-l) 

i_>j * J, 4 aL^ ^ jT ^aJI ^1 JJU i Lit ^f .[v :objlaJl] 

iSJjilj clifJb- SjjJ^il c^UiSjl tlij>- oLo. IjiJfj jjliJ-l 
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.cJ Six^i ^Js- 4J.UJI £»1 jil j^af J-i 

4 pr jj Ua Sl>- aIxjZ j J^jJl iJLft J^ij jl JUjj iljLj J jil jLo 

www.kaheel7.com 
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/ugiUI /LLnJIg pLsiJI jjj ....JjiJI iipalb 




www.KAHEEL7.com 



JjjcSJI /jJIjJI JuX g35jo 



. 4_owJeJ^ aL4b £?r js ajl jjJl jJ& j jJl j jJs j '(j^J^ eL4b <L>_J<jl 

tib y^l uy^L; ^j-^ jjp J*>^>- ^ j^- ^^-^ <^t ^ J 

.4j\±Sl ^ (_JjJ*y ^ ^ s-lj^-^l oIjJUxj Lja^ j j^-Aj (j-^jJ' IJLftj 

I jj J it) a y&Ui> ^ Ltjj>tl« j»*>LJl j a%^Jl <uLp jCjSsJl ^iJl JjJL 

aj ol .Jixjl aJt& ^^43 . ^ 0 l y^ & <J J ^ ^A^' <3j>5^ J>i 

J*>^ >- j « diii j tj»%Jl j 5%^Jl <uLc jC^Jl ^1 Lp-b^u-l ^1 Uli 

!,jy«Jl 2i ^iaJ j»j*>Ul j^jJl (5 jL*J ^yjJl 
jl 1 u>1p lil J-*-^ ^-j J ' waJl ■ 5 -^ > - J Jj ' l5j*JI jl d->Jl£ 

<jdty ^ ^LSj j> j£i r jMJl ^jJl of jJU]i ^ 
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^1 Lj i jj j « ^-o^ (i s-W^ f~j>^>\ J Jl DT C~£> lift j 

. AJlj JS" (j aj <_a!I -laixlj ^Jl j aj jjaxll jj j_*2xSl aj^-b 

J J 1*1 Jl fljl <5>j (_j JioJj C-O-i^-l lift (_j 4j yj tJZnJW L^2jl (_£ < * J^u 

j «J 1 L*j jf yCU*. j 4jlj (jjJl aj>j^ Jl ^»*>LJl j a*>Lajl aJLc- *JaP^I 

Jj 5iL~a (^T ^JaJL J jjJl 01 JtfLJl ilaXP^I jlS" Li" ^^^J j J 

dJ — Si j ^Ul j*l ji i (JL- j <uU <&l JL* ^c^Jl ^1 jl JLp Jju 11* j 

J £o CjU ikxil sift Jj clsLliU aLJLSI ^IJLijta Jp j^jJl 

C4&I JjLP M pl*J <uU 4&I Jjl Jxj i jjj J->JJ *j>-l j-t^ 

.a j-^p olsl y4 4jj.b~ ^j^N Oil 

0 — ' (c* jl^-l jp^ j y~Jl "V- U 2^15" JS" jl JjlSl j^jCj 

j p ^L-NI 01 j ,3>- J^ J_^- Jl jtj t Jl*j j 4jl>^- JjJl jdl*- Xs- 

Si 4 JLp ^aja^ Ll ajJ ^Jj^i (_a> jjJl LjJbU lift jfj .*Jjt!l 

J,L. 1 ^> ;<( Sjaj jLjj iljlL ajjI <uL?j L5" UL>- <Ulj ij»*>LJlj 



www.KAHEEL7.com 



JjjcSJI /jjIjJI Juc g35jo 



J>W J>\ w-tyj oLJ! >-L I Uj jA JjJI 5 y*Lk ^ o-»ai-! jl 

J ,^1 cJ ^ J <uU <&l l J^S <&l Jj^j <Ui JiLP ^JJl ^jjl jj tO^^-— 5^ 

dj-Li ^Jl oLLjJI jUp (^f LjiSj »L>-S/ t j£> tc^i*>Lil ^jLJI j ^aJl 

. JjjJl J^b 

J>-b <±jaJ- 2JLJb o'L^jf j c->LL^ di-Slua jl ^jUdl cuijf JLai 

ai a (j^sJT.j .s-L-UJl jr* <3Lajl ^ J '<i>^ 

i j >r J jLjX^I (j^'- '*J J^ 2 -*^ C->ljy»lS\Jl ^ jjl oLLodl 

^j^JL; Si j jjaxil ^ jt-P jJl ^^Ip j . Lg-J dJji ^ 'W^. oLLojJI a 

.^LwUli ^ \jki ij jdi \Jor aijjjl U-l l5 aJ aii 

jl jLpr t^S/ j^j: ^ J^Sl ^UJi J^-b SoiLJl <_) jJiJl ^ 
^UJi jS"y j Sjl ^1 .Lu- JUJl ^S3l ^"jxil j SllAl Sjl _^-l 

! 



j^ j*>L> J,! j aJ >-l jJl J) j)\ j oJlS jj ^Jti! ^Jli J jxil jl 

2 ^pxxil 4^-ljjJl jjl i_^*_^>l ^ <3jy>\ (J^^ J tolxS jjjJl 

2 Jy> ja (JjJl l^SLA J J5\-iJ ^1 J^l jil J^j jSl diii J tlXl*J La ^iS"! J 
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dj ail ?.L>Ip <_£jJ l§3 j J jJill jwixil jlS" *>\la 4^ij ji^l j^s>\^H\ ^Jii 

^Jc^. *\ (^J Si «Zeus ^/-jij)) l>-%-- DIS" JfjJl of y> ^LJl 

. «<3jjJl ^L^)) 4jj^^o (^JJl aJ^I iJla i j?- bjjl 

(3j j» _^j<Jl (3 1 - - jji jy ^ y^ y. <— j ^*-<^Jl i^/ 2 *^ '' " * * ^ U^S" 
sj 1 !^ £ Us diiUji 01 jT lt5 jS\ aJy U LJS" 35 ^k* oJu 

j£\ (jJLa (^T clJLa L^jj j^?- j (5^*>Lil jAj> ^LJl j ylil 

^ >- Li ky~jS\j l»lc aJ 3iJojl LvfLixJl JljJ V /Jlj to J£\ o y&UaJl 

.0^1 



Zeus and Ais Lightning Bolt, www.atheism.about.com 
Steve Goodman, A Lightning Primer, www.nasa.gov 
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JfjJl jlj c<3 jJS aJ\j ^^iaJl U*>1>- C*J] 2^w«Ip 4j J jl 

1 Zeus, www.wikipedia.org 
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(J,| I JjJl 4 Xlli ^ (3^*il C-^y^aJl j}P Ji.tl" * jjdl (j Si j£r jil 

SjLp JJjJ! jl Us*>\j>- Jji S y> JjSl 2^xx> ^ ^jj^I (j 
. l ycix?x^M ^ULxJl ^^x^xi 4_jL j-^S" *jl 

j — Jaz «lj~Jl y ^-l^")) ^ jiJl jl 1*31 if W o T c^t Alii fUJl jj 

4^jJ 4jjS ajl C « 1 la » I (j^j^^ (j- 4 4jLi L»dXP j t ji 2 - 1 * fji 

( ^Js j .<L5Ij j-fS" c->U>i^i ^^Lp <_£ jXj^ j» jJ«Jl jl liUJu c~Jli cJSjj-Sl SjI 
ol iilji} j |Jb- 4jt^?l c-JlS^ L^ic- J-s^s- ^1 ^ciLxJl 



Martin A Uman, All About Lightning, Courier Dover Publications, 1987. 
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1 Martin A Uman, All About Lightning, Courier Dover Publications, 1987. 
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jj ftJl 4jLi ^g>- \tu£>\ yj> CUxA) <3jdL> Si ydl ^^XJ J t^_Jjb»uXil O j^X^I J 

tUSvjf (jl y? JJ jjjjl J^xil L»-\^P CjJJ jJu*Jl j jiil j j-"*-^ ( *-~ o Lxjl 

LL^ j (jjdl oL^ajJ j JaLaiJl s.LJjd! jl^ab La-^Pj 



Martin A Uman, Lightning, Courier Dover Publications, 1984. 
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oljtalj Si j 5LJUia aJl ^_ S"l Js>\ j £Jj^ !l jJ j-^xil ^IJb^U-l ,^^1 As j 

.<3j>Sl yi oljU^ L^Ji ^Jl oULJl 2L-lji j 5^1*1 i_j y^>U-l j 

2 j^i jJl ili-Uil j jjli y j-^xSl J-^jL I s-L-UJl ^ljg.>..^l liSLa j 



IS' j ioL) tJs> y <_iSbJ Ji Sw^-I jjl (JjJl 5^2^ j jl !jXji> jl oULJJ 

. jl Jj2>\ jl (U-l y ^_i-StXj 4j ^5 

1 j t J >-l jil aJ a 2 jjj j tajuS' 2iJb y JixJ S^j^/I ^Li ^ ai j 

>( jj jJ^jJl j c^^lJ-l 0 jiJl 2j|Jb j tjjjJUxJl j ylil 2jLi ,j Nl I i-fc J-ft^. 



Martin A Uman, Lightning, Courier Dover Publications, 1984. 
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■H 

p UJl cJaiS jLot «0P -by ^^ILp \a\ j_ (3jJ( i^oj _^k> iJiSCa (fi) JiLi 

1i a U ci-i? j <OJl ^jMj ! Cijll ^^ojJIj j*^*^ iJdast- tj-A> OlTj 




1 Lightning, www.chaseday.com 
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aJla -La>J <_£.U jLJ dJUS j t4jLo ^ ai ^Jl j <3jJl ^\ y\ ^.jSsJl 

jpi ^ s.Uxil ^jbJt a^»*l j Lp ^1 jjS/i _^"i j .aJLJi j 
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. « j^i' ^Ja-i ii jji' Ob jjs 



1 www.lightningphotography.com 

To 
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(J- 



f J — Si dJ — Si ^ J\ ^Js- j c^25-">Ul J-iS (ijJl ^IjjT ^ ^ jJl IJLa j 




http ://www. li ghtningphotography. com 
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J5^j Lib ^ Ma^ g; 

jl oj^l ^ le- 2 x-ill j^axJl «J-^-l Sji^oljj l-L^S^ <3 ^ ^ijj tj^-*! 

i s.1 axil ^x^xi tL>^ <3 >ll £j jjl 01 [Jjtll t ^pUiav'yi 



1 Leslie Mullen, Three bolts from the blue, www.nasa.gov . June 8, 1999. 
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J d\ J | *>u tlfJ Jb-I j 2^- 2^Ji J-*-* 1 ^"-^ V LJLp 

.LgJl J^2j V <u53j (j^j^' <3>M <J^*^ij 



Leslie Mullen, Spirits of Another Sort, www.nasa.gov , June 10, 1999. 
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oIj j-^ail dlij ^ « -L-l <_£ Ji* i_-i"! jSlil (j^j ^^ip li j3 

aJ & ^ c- Sjii S" jjjUbi- I jJ Uij t l-L>r a j^Jax^ oLuaJ ^Ij>cX~«\j 

j a C-^Jl iJla j J^Jl 2JT c^o-Li-l 01 J jiil jS^C dlS-i! J ta ysliaJl 



Lightning, www.wikipedia.org 

2 

Hugh Christian, Steven Goodman, Observing Lightning from Space, 
www.nasa.gov , 1998. 
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Steve Goodman, A Lightning Primer, www.nasa.gov 

2 

Steve Goodman, Lightning Investigation, www.nasa.gov 
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0 j^L» Y « ^ j^"S 4-S>o y>^\ Swbijdl oLN jJl (j <1j^£ a-b-l j 4^ (j J — 

£g >- j j j jL* \ « « ^ « ^J^^ri j^^" S ai jj H> j> *^a-» ^ ^jS" — 
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Lis I ol ji-S" a j-<i^ (j- 4 J>i t3ji-^ 01 (j^JJ. — 

2LSC^I aO^dl oUN jJl j 05 J^Jl Ot 3i-5oJl oLjUw^I U ^ - 
/L^Lp lo J*>U T . »Tj Ual ^ 0y ^iij ^ nil 
<^ 2 Liu ^ (i-^ai iy? s 'y0& D-^jiJ ^ : "i 1 — ~ <3^ <-M -A" ^ 



1 .R/as/i Facts About Lightning, National Geographic News, June 24, 2005. 

2 Uman MA. All about lightning, New York: Dover, 1986. 

3 How Lightning Forms, www.weatherimagery.com 
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Clouds 



1 http://thunder.nsstc.nasa.gov/primer/primer3.html 
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JJl^=j i mo» J^uiajVI 3jJLII ^la ^yic ijjj-p' i-P-*^ (^) <J^-" 



1 Steve Price, Patrick Barry, Tony Phillips, Where Lightning Strikes, 
www.nasa.gov , Dec. 5, 2001. 
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^ 4^J«Jl 3 ^JLwJl oL^jJl 0 j^J La LSLp Ldi tLpljJg../^! j 

j j^jj toU^t^JiJl jJ (_j Lajj-b ^ jaJ ^Jl oiUrl jyb" j-* iiJ-ii i— 

2 jJLP J\ * jjdb ^^o^o La J d->JL4 lJU J t4^_J<jl ^Js>\ J 2_^r jil 2j>*_jjl 

4 ; La laic ^jt 2_5"LJl ^^Jb 

^ «Jj laJt^p jl taibt^Jb b>IJlSI i]bCx>-l JL*j t_-> 2_^2Js (j^-o-L) LaJUP 

sjLp ^1 La j tSjLii^- ^L j-fS^ 5^--Uj ^^^^^5 bb>-l j^Jl <Libi 
. 1 <v g i wU jZj a j I (_£ jj Lj Ls a jyt^ 5 5j j Usj tgj 3 cji^ j^ 5 y 1 ^ b^ 

j p aJj^j 4^j«Jl ti °b j^^xWl iJip 3 S-^b j di-SLua Oj^j Lajiui 

jJ *2 SJ 2 «_J<J| LpI (3 a^bjJl aJL& JjLSj j t^jLv- ^Jb Laa- di-Si 

.^^r jil <Jb ^SOl JiU aJ _^ diili j oli j^*>Li 

aJ a (J-^"-* 'Lo-J*-!! (J-^^ (3 C->L JjX^J^ I ^^a 4^uL^a oLw*5^ £<>SnSj La»UpJ 

t ( j^'j > yi ^Jg^ j <L»_J<jl i j^- jil i_Jj> ^Jl ^1 jil sja^ljj 4_JL~Jl oLu>c^xJl 

.4^_jJl aJlPli 3 1^ 
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(j-* Leader JiiLSJI ^UJiJl s.L>A*jl ^j^-w ^ 5 \_^«J \ a JLa di-ii (jXI^ j 
J jl ys aJIxh ol jk£ jk£ j y„ c^JiJl ^UjJl lift j c^j^l aL4l; ^uJJl 

• ^ J^' y cy 2 ^ > ~ y 

lij >t^j j '(j^jNI ^cJ^-- s- 1 j-*-^ * J j^' ^-pf oLt>*JiJl aJI ^ r - , -^= 

tReturn Stroke jj^ L ^ Jh -3 'ls^^ ^-^J ls^ J*^ 

. ob a-lP luSLa j '(J^ 3 O** 1 g I? ^ ^1 j 



Martin A Uman, Lightning, Courier Dover Publications, 1984. 
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XT 



01 1 u^C tOJ^-lj <3 >i <Ua^j Lai Lu^Jj Ob j-i^ 



www.KAHEEL7.com 



JjjcSJI /jjIjJI Juc g35jo 



Ajtt-^. Ajt-.-^. JjjjJI 

1JL* j Leader JUfLaJl ^UjJl J^lLsJb. aitull Jj^l 5 jiai-L J jjJl TjLj - ^ 

ajjl ^Ip (j/'j'^l ■" <3 eilp jOb^axil ct->-b4 j c<L?r jil 1 g:;^ ^» 

al £b_ 2 j a 2jLJl 2_^jJl jiJJ IJUj L^jia Aiilii! a jJaiU L»t — f 

.Jb'UJl ^UJJI t^-t ^Jl SUUl Jjls JLp diii j c^j^l 

jl ^ a 2JLJLM jl V} '(j^jV) (JJ S^-Jol 4^x> J jJI jb ( ^Jaj u3l ^> j 
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. aJL?-l j <W2^» j ol jil ^ I.S.IP j5^Jl 



•L^J 



Lightning and Thunder, www, fma-research. com 

Martin A Uman, Lightning, Courier Dover Publications, 1984. 

The Lightning Process: Keeping in Step, www.noaa.gov . March 9, 2004. 
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«i d^jdl (i^Aki^b diJb dJU \Xj 3 jkiM (^*) J$w» 



IT 
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tOUsx-i II Ig bMi gjJ'j ku*JU U^J^' if *^ cT^jd ^ ^U-SJl 
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I 





o-U j c iJLJl k*-iJl Lu IgJ j 5 jkiM ( > V) JiLi 

■ JP}i\ ^k«*i ^^JLp <u*s jsil <L*r jit ol^x-iJl 



11 
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,J( > jLJ gau j jJLfrVl j£ j^L> tAJteh J jJLT Jilt \ » » jS^t 
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a y&l aJ a ^-gj J-^^J t_3-L4 j> j-^j ci->-b^ oLL«jtil 

.aJLa*il 



1 Niels Jonassen, Environmental ESD, www.ce-mag.com 
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CaLLLkldl 




-10km 



2-10 km 



- 3 krn 



LPjUl^huu Ground 



A. — L>j u^j^' ^ a ~ ,) J* f pf 3 J Vr^ J* (*~ J J * ) J^-* 1 



Niels Jonassen, Environmental ESD, www.ce-mag.com 



£A 



www.KAHEEL7.com 



JjjcSJI /jjIjJI Juc g35jo 




1 Niels Jonassen, Environmental ESD, www.ce-mag.com 
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N Jj — j 2j ^ ^jip t_> yd! J^ j c-ij-^f 05 Jl ySjl ^y ♦S'j cd»-l y j 
2i y^ ,j (iiO^ oLLo^ <j;l ajU ^y s-lyrl Lg-^J j 

_*J (jl j j tSjjjjjJl Ajjdl JjLaJ-l c5 j-^ ^«0xJl jjjUbJ-1 aJla 0*j (Jli 



j, Lp j Si J 4»*>^ v- J <U)I ol jivf <uLp £y^l f*^' 2jCjf lU-j 

jl J j jUl ^y J-^ N \j> C-jOJ-I Jl^ jl j ji y03 j jjliJ j t^LJjJl 

<j5!jjj (JjUsj s^j^Jl ojOJ-I Io_& ^^Jl :Js.L~ij tjwoixil 

j « j 2 *LaJ| ^y 4»*>L- j <&l ol jiv^ <lIp ♦Jgp'yi Jj^-jJl 

.LiJ Si j 4 JT jjy AJ> j£ 3 j*A Jj> (j-UJl 

A I ^ — j a yy ^y 4^^? j JU; alll AjS^-j A^> fL.^1 <_£jj Oii 
J j JL5 : Jli ^LJLil »jj aJ_p ^yoJl j 3j ^j -^1 j (j <up 

^ o ^ i * } s 

I UX. isl j^a!! ^^l^r jlj> yLxj Jl J Ajb.'yi Jl- yj) :«JLi J 4^Lp 4^1 ^J^S 

-Di— ^ ^ t) jiJ t3>il Jl I jy jjT) : Jli ?J jJl 

Lp j»jU h^jJ J ijr-gJL^I yto iJU-Jil Oij jJaJl ^ C^cj^JI 
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J >r")\ S-jV^J oL*Jl Jl*pl jOzJU £g>- i~M» jvlli t^j JjJL J?l ^^1 

. (Li>-j ^1 j>~Jl *^ 
* SxJjl j : Jji jjL< j <uU <&l JU^- j-iJl lJl& Oil 

J jij y„ ^JuT Jl I I) :^*>LJl j S*>L^Jl Up J jiJ ?(JjjJl 

j «i .^Li^f^/I a5j Jo- a^Jj- (jjLa>- Jl oljLSij (*-Ja*!l C-jjJ-l lJt& (3 

<uLp <&l jl c-jjJ-l jlj (_^L>w2Jl DT c-ojJ-I iJLa J*>\j>- ^w 5 ' j^' 

j « jP jL* lit! J ^yCU*o a jjjA \j\ UJL~- Jj^r <_£jlj| b> Us.L~J 131 

j jjflj I jJlS" ^y-jjl diii j ^Ul jl LuIp 131 2j^-~o a_l4 l_jI jJrl j ? J jJl 
S. j^ail jl 0^-1 Jj qaj Jl ^b4 V J j^aJl jf JjjJl jl 

Jl s dlS-i! j c jh ^ j^aJl jl aiLJl ilixp'yi jlS" Lcl 
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!(?<3 jJl ^ ^ </T y^tj cJl ^t) : JJirl ^U^-Sl 1JL* 
!jwoj i] yoj j£„ JjJl jl jj-^xj i il « 

4P j^«o ju«j (_5 jjJl jl J| 1 CU j^iJl i«L~J>AJ-I (_j ^ g ■«"> Li a J^-"-"i Jj e-ij^j 

3 j la _^-S" iJl (j-* 75^1 Jl— >J AjWrl jJl j-^Jl 01* Ulj US'j 

<uU <J jOyail JJiUaJl jl *yj UjUiajL ap^JI aJla ijjJU ^ Lit ^ j .oliil 
.(a*jJ j ^-a^") j UJl jL^I j UjJL>- ^»*>LJl j a%^Jl 

(J ^-ji j j^. <— *S Jj^l J} Ijy ^t) :j»*>LJl j 5*>lv2Jl <uLp 4J jS LULj lil 



Jl lJl& oljii j aijl Jl Jj'U^I J*>^>- Ulj US' ^ULil ^iJ! JLas 

fljl^i ^1 jA U JjJl jl Jl 
ai j* jil <L* jil 4\Jb j-f^il <U>i^xJl 4^J«Jl (j oi j* jil <lJUjl <LjL j-f^il 

(j- 4 jl (JjjJl 3-s^« jJ (j^J>. N CfOr^J ty-JJ^ jlj l^/Sj^H (J 

Jl JJ^>J Jjj^' JJ^ ^°*J Ui Ji 
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S.L-UJI LpJL>cX^o ^Jl "Step" 2_<dix3 tiLJUj! oLxJia^il aJla ^yt* (Utlj 

^ — II j "Return" 2 — l»f c« y„ _jt ^ Jj^l aU^II jp ^ocJJ 

J^Xo 4^JjJl JJjl<L>JJ AXAjlLa j <_Aj (J j^Jl ^»*>lSvJl A3.5 ^^Ip Jjb iJLft j 

k^Jl ^Uxil pjJl ^ULJl fJb^~> jl ^ I3U ^ 3 . J^lT 
2 .uJL Jjl ib~ ^ LuJb- jCj^il Jj^-jJl jl jj* j *yl IJb-l j l%*5> Ail 



^ Lp U2 J Jjb j .iJLa Li j-^p s-LJp Laljj jl JJs di-li j clal _/ Luis' j 

.f%J>\ j aIp ^1 ^\ II* f*^ j ^ jU^I 

aJ a j, Lu 0i JL- j <uU <&l ^^L^ JaP^I J J I DLf jJ j ?oUixJl 

jlT ^Jl j aOJLJl olil jjLl j jJsL-S/L; 1^14 Oil ca ^^^ip ^LU * jLJl 

2j j^s aS ycu*J ^Jtll j»j*>Ut (j^l J>i c£ jr^ C-jjJ-l (j ajL^i dULua 

'ui^ ^ j^i Jl J a%^Jl aJT j AjIp »JgpVI Jj^-jJl a.sJb>- JL43 c J jjJi 

v-li j s-LUxJl oliLiuS'l j c~i£ ^Jl aIsL-j aj c~*i c^Jlil J-«-*Jt j 

Jjj! J <S c£l Lj^Ij LLa-i (ijj-ll 2^- A3 ycu*J <_£Jll| ^yjil AijjJ-! 

or 
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S-lj^r j|l Ol jJUP jA (JjjJl Ja-^ J^J ' OJj ^J Jl£v-« 

jj Sxj Oil 2 jjliia jl 2j jL* > 2^ajSn C-JlS" lilj ?<jy<JS as ^ki f 

^Ji. p 2j«jjIj j-*S ^L*Ip (Jjj-il 2j (j^J ^S>~ Si l _ju OjJji-l 

s-Sj^-SlS ol Ui2jf jji j^jJl jt; o^br j t2i ^^LSl oJLa J">\j>- 2ii*^ J^jJl 

L^JUj (_^JLa j a jJ«J| 2iliS" j i2j2^l 2j jJrl jjiaJl j ^j^/S 



tdJ Si j « Jit ^li tij^S' jr 4 ^ ' ^ 

2 Time Converter, www. csgnetwork. com . 
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c 2 jU Li! ^ ol S^-tj !j^jL» tlr*J^ 0^ J 's-LU jL=Sri 

ol jJ^ P a-b«j Ij-LL» L^2j! *U^J J C^wiJl J A^jsr jjjjj^jjjl j 4^*uiJl aJIJ-I 

<&! ^ <&! J j^j LLkp! JuJl^ j aSJiS! a-ift U !<&! jL>^- j 

U — a J — *j J — $i <- l y^ ^ £ jLr^ <S^ J^ 1 J j-*^ jJ^- J ^ 



Martin A Uman, Lightning, Courier Dover Publications, 1984. 

2 

Susan Chollar, In the blink of an eye, Psychology Today, March, 1988. 
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j o Ol j-i P 8 Jjw jJi dJ^-lj (3 <Ua^j (i»jJl*- ^All j"°J^ ^' (js^ <3 j^' 

j s Ol j-i P 8 Jjw jJi 43 jkJ Ob ^ dJUiS' j iAJIj (JLil 

?U ^3 j-LP 4*j jl JJ <_A> j-^Jl c£ j~il OL-Jl 



.Sjjja^aj 4jLj,3 *J-$^ 4j2^<ljJ ^1 4_jlx5l 



on 
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!l4Jli 

A lightning strike can heat the air in a fraction of a second. When air 
is heated that quickly, it expands violently and then contracts, like an 
explosion that happens in the blink of an eye. 

(.as-j~» 1 {.I jJjI ^^e^o L«-Up .<LJli!l s-y*- (J? ^ (J/ 5 *^*^ cSjjJl j^y> 

^ !l l^>J^a v-l lili ^* SjLxJl aJla c J >il ^UJi j ^1 ci»U>-ty 



1 http://weathereye.kgan.com/cadet/lightning/thiinder.html 

oV 
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? yjl f jIp ^ jjSlj jJbpT gjjjl jJLJl jl dUi 

.Ut^ ^r-Ldi <uiL*j (JJtvs ^^Lp 
.L~aoj jU- :ljj^«J ly 1 S"* : (y0 5 - < >-^' J ^-j^LaJl <J ^Ur 

. « Owl>-l j 4jL) ^U- ^PJ* \ j . 4-JlP jl?r !4j yj toy 

. T « aSjlP Ax>r\jj 1 4^-1^5 

4 b jl*^ j j (j\ AJ> j f <uUo t^f c JjJl jjji ^ -li^*>ta j 



. Y > > o Ojjo c Si jxll jta t \ Y ^ 1 ^ tJa^l ^ jj>UJI ^skxj> 4c5Jbl jjjyjJl ' 
. Y > > o Ojju iii jt\.\ jb 1 1 ^ V ^ tJa-^l ^ j^UJI pjsuw jjjyiJl 2 



www.KAHEEL7.com 



JjjcSJI /jJIjJI JuX g35jo 



2L^» j (3 b>Lc oJL4 U lJt& j t<b jL«il j jl ^SoU SjLil -lij»Jj j^uixJl Ids' 

.lib Jj-I jil Lib jljta j l^P j Ujl jSsjj <J >il C->U j-^J iJLrj ^ JjjJl 

jL>*^Vl <^>>jj j^llj 

La^JlP j ^ olds' j Lf*^ t(i >Sl j s-l *L*<Jul» JL4 j V>1p 

^ J j^Jl (Jj^ Ob J tj^i OlS' La^ J tai-L^ 

(^1 taJL>-l j 4j«ii Aj\ JJc*j jlS" Li" ^^J j J^-l y> ^^Lp J jJl 
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j a j\ p ^ijkj <3 >U <_£ j-Jl A^J^xJl jl <_£l t jLajJl jlJia ^ jL*J <_a ; S" 

.<Lw«Jjtj! <L>-LJl ^ \Jj*- j^J-J ^-rfJLj 

j « 2d?Lft Ot aJLSjlSI oL-Liil jt-UJ jl ^i 2 ^ 

< &JS/^ ^j^- y Jil j ^jSlI Jl 3-»JJ! y J-^aJ SjLJl ol^jJl 

.fll (.J JJl 

CC5j >"l ^l-! j-*sJ «Aj^5r y ^»^>tX^J 4jOrl jJl 4j j^isJl L§SCL«J ^Jl SLLaJl jl 

Jj; Si oIj j-^J jl ^SCj diiLa tJjJl ^UjJ jjy tili\jLA 

£ Jl £ £ £ ^ £ ^ 

.aJb-l j j 4jl lp (J^j J ' jS I jl i jl V LaJip jj-N> 01 jr^- 

j jl^_S^Jl I J a Jl jui J 4jl 04 (J jA 4j j|j C-o-J-l LUU" lilj 

^ La j .(^-ji j y-„) :^%-Jl j a^L^Jl <uLp a] y J*>1>- ^y C->b j^sS\ 

t . j jj A ^ y-S/l j j^Jl Oy ^l^liJl Sail jl ti~j>- U2J jU^p^I 

!<Ull jl?^~i tijyJl Si ^Ll ?j*>Ul j^jil l^isr i^j y j-^jJl lJ-» j ' (ds* 



2 :^>J-*-ll AAjA^-l 3i j*j> Vp^s^i jl 2j j-Jl 5jl«^JI (_j sj^^Jtll J?jj-i ^y —V 

(3 ^»*>LJl j a%^Jl aJj> ^JflP^I Jj^-jJl L^ip LuJb- ^Jl 



Martin A Uman, Lightning, Courier Dover Publications, 1984. 
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a ysliaJl aii SiJjJl 4^-ljOjl jl ~l4 J^Jl t_Jjbxxi { -<JLjJ\ jjiaxil LUb" jJ j 
2LpU]2 v^-^i jLiS/i J*^- s-L^iJl JjJl 2L-lji ol-b ^ >Lp 

4 S'y 4 1 ^ 2^w*ip aj^xjta JiC C-ojJ-l jl J jiJl ^jaV-.J diijJ j 

lJu lyL JL; ai Jlj~- ^ 4jU-^I jlj ^ c~>*Jl (Ju ^»Lx>- j j 

2 .^>l*Jl 4iaJl aJla JS" j^-^Xj ^-i-^-' ^ OlS" lil :J, jS/l a j^JJ C~>*Jl 

OjjLic^j ,jy>-LJ.I jlP ^ j»JS j jki\ s.L>1p (_£ y j j~Sodl ^^Lp Jj ?J^~I jil 

a.L_A j jJl_SJ~l a i_& 

J — 4 ^ii^-^ ^ jA J^J.1 jlP ^j^Jj c^»*>LJlj 



Dan Breed, Bob Henson, Lightning: FAQ, UCAR Communications, 
http://www.ucar.edu/communications . 
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Jj^jJt jL ^Li^l j (J jji^l ^>-i li-* OLi L^jLxc^Lv- 
S.I Jl A^woJjJl aj^od.1 ajj*> j^iap'yi J jjl jl Ub~ j^tjiil s-^g-iJl j 

4 f- J JfjJl Jjj-* ^i^" ^ J^J Ij»jL -^Jj J 1-^^- lij * g (J^l 

?JLJl 9 *IjlpT ^JsL^ f*>L^I ^f Jl >Jlj .Jsl^Jl 

2 jjj 4J j^Xj i lilj t^jj^Jl aj^oJ.1 aJt& b>JL£- ULcj itajj 

^1 j !l *yi a*i2j Jb»di! l»f !lJbf 4JU] jii L&jlP jl aj^oJ.1 oJla 

j « J £j ^LS^I j JblJiAl j jJ-I c-^Jl lla j jl JlrJ <&\ JLJ 

J j jJl Jl j if J^W jf j^-j sJL- j <uil t_->Lx^J I_^£ j^j^ JS" j^aj j 

y jLtxJb cJbu ^-jOJ i ^Jl c-opL>-S/l y jU^Jl diiLus j cJJiJl *yi 

.t&jUtpl 
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a^s\^o^>-\ ^^~s>- J5" (j jixil j jJl ^^Lp j jUxil Lo-fL jf J,UJ 4JLJ US' 
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<^jT jS' ^Js- s.U.1 Sj jJb 4iLcdl 4^I*Jl JjL«J-I 1 J? J** 3* £~=*-^ 
Lp SI J-l U iai^J JUj <&l L&jOS ^Jl SjjaJl aJl& t^jSjl 

2 ^IjJlil ol y J ^ oLil j JjI j^Jl jJIp (3 J^-^l-; oLb JLsi 

aJ a jil <_£JlSl ju^Jl JLa*x!I j y\il *>\j ji? < iil O-^xi c J, j jl OobM 

.S^IjOJl 

L^j 5.L-UJI J Jcum\ Jil j^Jl 4S" y {$>\ V^js*^ j uy' 

.U 

(_£ j Si c_-> Jtl\ *ss-l y j 2LjLII JjUJ-I j 4^>JjJ| oL jiaiil ^y ji^l -ji 

aJ a JLsrl ^ ^vil j j-^2jI (jS'l i j . Jl^l iJLa (j J^*-"-! ^ui^ (3 j-*-* 

Ij^uJl oL* JJ* Jjjl olsS' (J 4^^?l j 4^*U- (JjUJ-I 

CJ jS y laJLp jJUxJI j yjl AjlJb W ib~j I jJJL) s.LJjt) I Ji\ 

ol ^Ji. f- j c I jjlsT j (_Jjjj>J.I J^b^Jl j ^^oJjJl oj?xJI JjI— * j * gj^-! 

^jip j jijvlS jl l^yjj^ Cj4 jl ^^ft^X) jl jw>jiX) j»j&IjC^- (_j ^j^U^Jl 

jj (3 SjuS" Sjii J^-i JjI Jt ^ y (S^- ^ uyl j^l «— *LJLs^"t jl 

Jj Sj jl *yi dJ U. ^ tjul jiil aJLa j/b ^lili .Uj>- ^y -jUl! L*^i 



no 
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Cij *jJ>- 4jI JS" jijl ^ ^Iv^ i^JjLoJI |»-Ja*3! ^JL*ll jL>^ 

r i /' J ° 

j, Lp c- S jLj ^Jl j 2Jl jiJl ol^JI (j^j (j**^ i^*^ 3 ^' l-i* (j 
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lJpjH\ «j — » (^—^ *' — s^' i*-*^ j-auJI ja (^) JiCi 

4 jlfli Ji* c£ j£j cJ^t^S\ fljij jC>-jj»LA (Jji jfi frill <lSJj^- ciilsjj 

^llLJlj :4j*>\iil li^JU; a^-y ^1 j Sa^jJl Sjslll y> ^lllj 

.4j jZ* 



nv 
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,.,r?li AXSLtS'' ( j^2jL>iUj J AjJ j <_ii4 Ajli -^1*- S-LU ll* Jj^^ LaJ^P 1*1 

CAj yL^J Aj*-jJlil J^P frill JU^xX) J t<_-Jt^ll jlll ^ j- jL5" \ \ V 

a)J| 4jL^> j -Lai di-SIS j c<LL*2Jl jil ^ ji^-S ajLuJ s-il* frlil j>>j j 

Jl»ji c^Ul jij |t> :J,L*jj ^jLJ Jj^i < jjg"^^ 4jLxS" (j (J,L«j 

.[lA 

wLito frill 01 t Jl*jI ^^xJ 2J«lil (J (j^ 3 ) j t 4 -; jg.^": L« jji j jgM^ j 

. j jgUili J,l*j Ail I AjLvS j (JjLxJLj j ll^-J ^_-> jP jit jS- l\ jll AiJJ J 

r-n (5> v^j^n s^i a^-l^ ^ % ^jo^ J&uj 

ji^fj c^Ip ^ % r j c^-u y. ^jSn s-Lii ^ % 

J5vJi ^gip ^jJrl j J,LkJlJ! (J^JaiJl 3 ^^jO c_->l*Jl frill IJL» ^jdj £ja 

alii) jiy\j £jlJlj jUSllj oljJ^Jl j ijSrjil ^JLxJI frill jl gjl 

.^^S'j&l 11* J^. frill ^ % \ ja Jit J^Ai V (*-»yM 



1 Water. www.wikipedia.org 
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ij L_p Ijji i— JtL d-LWj tajljJ-l (JiJ^ 1 ^J^P OjJi sLlij 

. ^jiJl j jl jJl j Idl ol jJJ 

'a}\J~\ (j aL« J^-i ( _ s i-P j g jgj tSjc^LJl (J SiJjCU 

jLi-l j Li" ^J^- JS^io j^oj jl j&Lj t jliSjl j jU*Jl j Li" 5ilLJl 

jU4 j Li" cjlp JSCi jl ^j^jCj tSwUjsd.1 olk^Mj AjjJbM 

jl (j^. Li" . jJrl Cj\Juh (j Si j^r jil ^ jjdl jl t jJrl j ij^-jil sUl 

<_jI (j Ajjxii s.U.1 ^ SjJt^> oljii23 jl 5j jbj J^J* l? Lp s.U.1 j$tj 

-jL^JJ J^aulj 3J_^4 

p v p 

^y. (Ji^-l 5JU2JI 4JU-I j sUli t^Lil j JL? <&l L>Pi jl 3juIj diiLa 
.<L*~kJl J JjIj^JI aJu ^S^u iJLftj caL'LJI aJU-I j s.U.1 

S.U.1 Sjl 4j>rji ^g>- <U^xJ~ ^j^lij J,l (_£ijJ sUl -bjj jla cli-SiJ j 

ilij^j i-^ (J,l ^-vi=> jJl l-i-* ^j^jCj di-ii Xt) j ;4j jXa C->Lrji 1 

(J,l sUl J yx^j \j*Jcj> ^Jl j 4j_^> jjivf 4^-jJlil ^^s- 2j*-jjJl aJLa cJ- sUl 

.Jil 2ili" (^i JLwU- 

C--;>- tSX.jsaJ.lj 4jL«jlS! jLtJl (j SL4-I ^lp S jj&UaJl ajji ^j^SvjCj J 
y*J>\ j ^ysjjo LJ^p j _Ls _/*Jl LUJl 4i42Jl jl Ja^-*>lj 

tS^j^ SL>- u ^jJ aJ~\ oLLS^Ij 2jy>^Jl oUljJ-lj iib^l jl x4 
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Ujl j?- Joshes UjLp j( j^s—iU (jAii-J Jj( j~J( ^-3^ (Y) J^-i 
^ IgJUTl ^JUiV <jc~Jl ^ J t jl*Jl 



v. 



www.KAHEEL7.com 




.V <Jj»- 



1 Martin Chaplin, Water Structure and Behavior, www.lsbu.ac.uk , 2006. 
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ist-iaJl J j^l Silil ^LlLs t^lf- i_^jJLo5" ailil aJl& frLdidl t-iyj j 
.Sjtjjkil (j al jil ^ jgjca 4jlil ^^Lp 2JLp ajJJL £L*Sj ^Jl 



aU-l -brjj" ti^s- dii-li j CS-L1.L) aU-l frULJl Jajjj 



.SLJ-I a j^- jJ Ja-JjJ DT JbN frill a j^r J jl) aLftlpI 

J j cLJb till oLf" VM' j M j 4JL~^I Ij*^-I 01 

. O jil j i_3bbM iJLgi 4^- y- a j.b~ J,l A^o^Jl a-Lfc jl yaA) 

. [V . ifrLJ^lJ #0 j^Jj Uil JS" s-LUl ^r* : J^" J>«i 

JSLi J jLJ^I j t»f tSj^ 1 oLtfl&l jjj % «\ « frill J^A> 

% V « c£ j^ c5 ^UaJl jl t<u_^- jjj ja % n . ^ frill 

c% AV r*J !l j frill j 's-L* ^.L; ^ • ^ jlxJjJl ts.b. 4jj j 

j — . J5\ frU j ja 

<^J fl JiCiJL aLsU jf j j05j; p-AJ^r frLi*Jl _ / *aT fjJ/ LL.L" jJj 



The water in you, U.S. Geological Survey, www.usgs.gov 

VY 
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£ »[ y j S"1 jl <b' l*Jcs- a. Ill J jfis- jj yj j yC" j/ V <ti 

. «SLJ~i y> ?U/» :^ju SjLdl s±aj «Water is Life» :JM JlyjJl 

^ # Jt s # 

U * j .[to ^ f-C> ti& JS' ji^ ajJIj ^> : JLxJ JlS dJJMj 

I ajsLi* 4\?<>^ %-4?a>- ji yd fji y^Lxil f.LJixJl Jj jT yJ I jl ^jlc- Jjj 

f.L>-\ t\ J l> J5" of 

^ j Jl *l JjJl jl ^ >- t j j£jl j till Jl oL-ljaJl JS" jwJj 

^tjj Ll Jl ^LaJ U j» L» iJLa j t«.lib Ja^j ^ SLJ-1 j jl 0 

^jL>- 5L>- Jl ajLit Jl4 UJLa JIjJj iijLJ ajoI ^IxS" LJUL" U lilj 
L*^j c-j L«j (j/'jtJlj oljL*lJl j^Li- 4jL1 ^> : Jl*J J jJL I^jVI 
T ^ :<_£jj-iJIJ # ji-^ ^L^i 1^1 j^J ^ jr* 



1 Water cycle, www.nasa.gov 

2 Mars, Water and Life, www.nasa.gov 

3 Mars, Water and Life, www.nasa.gov 



vr 
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£. » ,^>rj\ 5.L^2jjJl ^ oliji^ ^Lj>-I ^J^-*! J>i V^' J^3 




i£ j J iaAjgJl flj^ 45j» Jif jAj iJLsr Jaj&f fH jl' 

j a j&j t JJLJi aJLSUj JL?-jj 0? j£c V till 0? ^ iJLaj 4 j^jSU 



411 J^»! 
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.0 j^Jl (J j^?L*Jl <— i^-NI ojL.x^ y£^> 

liljU a j ol j jj^J| 2 — Jli j — £ Jp*^. 

Jj^l 



.<U> 



SI oLiJ Lb ci-ii JlS VI 01 J,l j>*^j 'A* oL-ljJUl jj^j jl 

«H+» (ji>- JJ'^I Ojjl J 4_^>r j^a Ob'jjl (J,l cli^-Axjl 4jj-g-~o S-lil J~o^J 
j jjl <w-^~OJ t«0H — » -L^S'jj.Ljil 4_JL^ OjjIj 



1 Scott Hyman, The PHYSICS of WATER in the UNIVERSE, Sweet Briar 
College, www.sbc.edu 



Vo 
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.<u^il iJLo-jxJl oLLjJI 

SjJ £ S.LJJ jl i__w*jdl j .AjtjjiaJl ,j oLoill L^ait p. Ill Jjc£ b> lJt& j 

LL>U jii tl-L^r l^L-LC (_JwLj s.Lll jli s.lil s.<_£jJr Jj^il s-^" j-^ S-r-H J 
LSjj^- <Jl ^Jl£ bf 5^J^ J&\ j>^\ J» Ja}\ yLo JUL j t t ji ;; ^'^ , 

s.U.1 C-> \ Jzi Jj^ b> IJU j tajJxJl ^^J^Jl JLxJl ajJL s.U.1 y^^j dli-iSj 

iJla ^Js- aLJ-l C-aSjjj oLTLuJlj jU^S/l £^ C-Jli ajJ.1 aJla ^ jJ j 

jl jlP jwo j oLuJl J,l <-j\ ji\ «.lil A«rjj . V 1 J^' (J ^laj J 

.4^i5jSjl ^jiL^-l <_r^* J - ls^-^ •^y^ j cjLJI 

i_->- j ol> 4j lixlili IS'jll* f.\j> s.L>_~Jl ^ llijj j «t> ;J,I-*j Jli cii-S-iJ j 



1 Chris Middleton, The Origin of Water, FineWaters Media, LLC, 2005. 

vn 
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. [<\ :<jf] ^ a^^Jl 

l^jS/t eJl& j^Js ^^Lp j» jJl j^- US' li A^pxjJl 









(h> — QO 




T o j 








T oj 



JiU5 dJULa JjSo d«£ <|t-«* jJ' J ^ ^i-! (3*J s-t5 j?r 



VV 
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4X1 jl^J! 

4*^^/1 ^ L^i { jal£, s-lil jli c^j-^Jl ^'a .Ml (j «•! j^J-l 4*J^I ^ 
.^L^Jl j jJ ^LSUil L4U (j-J JjjS/l 0 jiil 01 IJla j 



VA 
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1 Color of water, From Wikipedia, the free encyclopedia. 



www.KAHEEL7.com 



JjjcSJI /jJIjJI JuX g35jo 



5.LJJ 5L^I il jl! ^^-^"j ^A-^Sn Ji* _^~o s.U.1 ,3 l-j jJu" il <iJUL& 
* y^J>\ Ji* j la^- ji; N s\y> diil^a j thydrophilic 
.hydrophobic frULS j>p at jil (jr «— Jj to jjjJI j 

J^J j»l J- jLf \ . . . aI'LJI aJU-I j aiLtf ^LJ cJJ ^ LIS US' 

£i jJ «J>;S' <5jl 4^53 frill jl _>> *jl S-^ J**^J 

frill ^ J»I^P JSo .fr-kjJ i JUJ fr-k?J ,j^«J Oil frlilj tAjjl ^p- 4jSrjJi 
. 9JL9-I J 4j 4^rji 4jjl ^3- 2j*-j.S jj « (jJjjjlS"')) 4jjl a-b~ J J,l 

frlil ^ JL?-I J j»l Sjl SjSrjJi _j" 4j>j*>Ul Sjl jj-l 4^5" jl { ^xj lJl& j 
£jA J (JJ^~ a J>^' a J^ ^ LS - *-? ^"""S"* <-£ J" 5 "" a ji -a *^-ULa 

4JU-I ^ (^f 4 *l. jl£ Jl till UI^p Jy- Of Uijf lili m( j 4JU- 

.4j j£« ^ t > 



1 Water, www. wikipedia.org 



Sjl yi-l 4~*5~ ^r-Li) ^ {^jjJI^JI 



2 
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^ clfl JiLudo ***** 



80 Calories J 



( d 600 Calories 




UJLf-j t 43iyi 4^ jtfafi 4L e LJl 5J\J-U Ijjy 4jjU)l SJU-I 



Ji JdJL~_ il ^ gjt 4 jlU- Jl still ja L.l> J of tbjf lil L.T 

l)T lojl U lit* .Ja-^Lj jl J'b" «a^4 S^-j^j s-LU OLIp a^-j^ 01* dJUJLS' 

4j jSj> V > 4j*-jJt!l JLP ^J*-^ S-Lll 01* Ij^LjU jL^r ^Lp f.lil ^^Iju 

' http://www. physicalgeography.net/fundamentals/6c. html 

A \ 
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10. ^aJl JJ iij jJ pill Oli JUpI Jl Ujj lilj .Jaii 



jL-sjii (j^j^l aJLft ^^Lp J>J UjI yj> b>Uij J,l*j jLx>-I jUU 
<uJlj^ UjJp Ul s-^^i ^ jlj* :di-ii (j J 15 j .La j-ft ^^Lt StJ-l 
J JuVI 8 Jl* ^ii . [t ^ : yJ-l] 4f 

jJjL Ul 4jj^j La J 



sl IaL>- s-/^ 1 Ul<p - Jl5 j c^Uij j j jjli j j^Lsj s-(-A aJ)I JjJl Xki 

m'jiS — L" ajj — Si t° — i :UsJ Jl5j . [l <\ : _/*a!i] 

T " - ti 

fill ^ jji 4jf J,l 4jLiaJ sjLil Luk*i <^ J>^J ^jW^ &\ OLS"j 
c£^j ^ IjAj ^Ij^JI J^"j' j-^J^ : J^J L^S*£- j»U2^j ^jjj 

U»L*jl LuLL>- <ujL*Jj LL« ijjj 4j ^ptJ * Ijj g jg ^L* ^LoJ^Jl llijjlj 

<f| Ijj iS' Ul (j-UJl jSSi ^li I jjSMI! j«-g-vd alls JLii j * IjuS" (^Um j 

.[o.-IA iDUjiJl] 



1 Chris Middleton, The Origin of Water, FineWaters Media, LLC, 2005. 

2 
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aJ a J S" J,1*j ail jJi Jlaj tJU^dl i ^?ait <J l?a..J jl 

4 Sljjl j ^as>J> ^ j JL*J ^ ^Jl aJL^ ^jLp 4^j»J J,Uj jS'Ju : jdS" ^1 

Ji£ ^ k> y^>- oLJxj (^1 t jJUL aJl4 j» jJ«Jl y" s.U.1 JljJl LL>Lj jJ *>\i»i 
4jjL~ L^ajt otf L&Jl4 j»Lp JS' a _/>*-xU eLil oLS" LUU jJ j t i Jut 



at 
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. o\ J J5" j j»UaJl ^i^X; j . 

, ^ ^ •-'5 0 , ^ 



1 Deep Ocean Physics, www.jamstec. go.jp 

2 Felix Franks, Water, Royal Society of Chemistry, 2000. 
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lc lMj^-j J ^J^cj ^UaJl UJ js- s.Lo 4 jk3 LJUb j) (A) JS^A 

. [AA :J-«-Jl] #t> Uj ^ui 1 - 



jLS" j jJ^ ^ VTA olk^l J 4jj^>J.I ali.1 "a^S 

atll 



Ao 
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aL^JU o'J^ i£y*M ^Mkll 

jj> jLS" ^ Y <\ . « i jwL4 (j jJrl t_i*>l><Jl (j «^j>-jil aLil oL^S" 
J^jjuJbJI JISLIIj jl^j'VI 2L*U LjljljJ* 

^Js- (j^uJl uh*^-* ^s** 2 -* (j* p-^ ^J^3 's-^*^ *^P r ^Lilj^- jLi'yi _^>J 

£jl ujl 

^ a y>j! ^L J J C4^r ^ jU^^I ^ A^^U^Jl aLil J 4jjj«jl 

!<LJU 2_£^r- 

dJLJi ^ ^)\ Js- 3 £Ul *Ul Jl ^JuJl *Ul ^ ^ib J y dUU Oil 
£. « iili ^^Lp s.U.1 Ut& L f^i ^ j 4j jl jX« Sj-lil j 4jJL*Jl aLil oLf" l5 aJ 

jj J 2 jJLp aLy> oUlj>- J^io ^Js> SjJLwLi-l J^Jl jl 



Water Cycle, U.S. Geological Survey, www.usgs.gov 

Emmanuel U. Nzewi, Water Resources, McGraw-Hill Professional, 2001. 
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— ii J * JV^" OjSvJJ tjJrl A^-ji i_~-o>- j^-^J J^23 

a! J.I 2 ^ U j jliSn J*Jb" yjj AjlJLlI flLlI l^S jls jJUJlJ j 

ajJ flj jjlSs^jj (ji^Jtj cJlj V OV"-"-"-^ Oy*^- 4 i_/ 5 J S ^ C->^- 

IJbr aJLJo A^lST" j»JL>c^l s.U.1 jP UjJL»- b>JLp **)a*Jl oT ylil jl i^^uJl j 

. [ \ A : j j^j^] jjiUJ 4j cjlii ^Ip iflj 
xiJ i±> jSlil Jaj ^Jl j <^all^l-ti^> a^IS" ^jLaJI ^^ka J-aLr j 



I ol ilji-l aJta j '(j^jNI (J s-L« Cj\j\y>- i j J,l jwJ aJU aj! iiLa j 

jJjjU ^iljJ ^^T^ LJLujl :J,L*J J jJL .LtiJb- V} L^iLLxS^I ^ 



. Y > • i Ojjh - U jb . Ar i>1ll t^j jJS" jjl cL"">V! 01 jilt 



AV 
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la j aLil ^ A^s^aJl oLwo^Jl a j^s^A Lg-U-s^ olj^ (j^j*^ a j-iJlS 

!?J^j > ibl jj* ^vJl ?U 

.^>*>LJl j a%^Jl (t-^Lp ^LJ^ 1 J J$ J-"jt ^ 3 £^ J 



AA 
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obT <up UjJj?- Lo I-Uj t^fLuJl t-S^T J">bi l$i>j£ ^ sill sJLa j t 4iJbi£ JjUpl 
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Oceans, Seas, & oikJMj jUJl j ^ jLS" j ^ VVA 

.Bays 

Ice caps, sXaj^iill jL>tJlj ajAjIA-I jL^rl (J? < +*&j> jj> jl*S^ Oj^L* T 1 

.Glaciers, & Permanent Snow 

.Groundwater 1^*5^ ^ jLS" j j;!* T V, i 

. Soil Moisture *j ji\ j k> jj> jLf <Jls\ \"\,o 

.Ground Ice & Permafrost aJb* jj> jLS" <_jJt v . . 

J,l olju>tJl a-La jt-^Uj t Lakes c^lj^ ^ jLS" ijJl wi,l 

j i-l <3*^ *Jl (J Si j ?r _y> el jll Jj> jLS' ^ T , *\ 

jU4 J^i ^ Atmosphere 

1 Steve Graham, Claire Parkinson, and Mous Chahine, The water cycle, 
www.nasa.gov 
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Swamp oUi^u- — ll j iij*- y J.L1I ^ i_-*SC« ^ jLS" ^jJt U , 1 V 

.Water 

.Rivers jUl ^.^SC ^ jLT ^jJl T , ^ T 

Biological 2 — J~l ol — JlS^I ^L^-l j ^ jLS" ^jsJl \ , \ T 

.Water 

j i-l j AjjisjJl 5JLil % ^ . II L*t .Uj Ja-sM j.iy.1 j Ajjis^il 

^ t2 j ^xil ^ g.\\,\ ^ *U?rL>- oLJl -^>-Ij "-^-i^" COLjLJI (3 j*J (j- 4 ^-"-^ 

.s.b> jU4 ^^Lfr s-lit lJi» L^i ^jki 
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1 Earth's water distribution, U.S. Geological Survey, www.usgs.gov 
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^jJj zone of saturation ^W^NI 5lk^. L5 ^— Jj <_j jULli 

J,! J jjt^2 Si ^^Lp ajJLiil 4jjj JIxj 1 j liL*^- s-LlI ^-JfcJtS Sijadl aJla i j 

. ,J^-^ i^* 1 ^ja ■ ■■ Si 

^^-p s-LJJ jJJL> ^Uai i j oL»ljjJl jl 
^L" ^jSjl j ^JU^l aLil jl J j-l4i lla J*>U- Jij-M; j 



1 The Water Cycle, www.nasa.gov 

2 Gleick, P. H., Water resources. In Encyclopedia of Climate and Weather, ed. by 
S. H. Schneider, Oxford University Press, New York, vol. 2, pp.817-823, 1996. 
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4X1 



vvt 1A,V 



ji ^Vij J — xi\ 



— W,AVv» 

v>t — w\t« ^Up^ 1 

v»V »,Y*\ *->^ 

»,»»*\ — A0,£»» 

♦,»»»A vY" ^VtV» GlatdJcLaX) &Lla 

v«Y Y.W* j^Vl 

VW* j/u^aIoj-JI oLdl 

V* - WAV",*" ^Ujv^I 
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jLs dJUiJ j .^jtS^. ^ jLf i <\ o . . . *Lp ajjOll s.U.1 S^woi" jl 

diij S j .aJb-l j s.b> a L^JLJ jl ^fs, jJl J Jaii ^jU ^ iJiP Jbr jj 

^ Si I i\s ^Js j jS^J Oi t Jail J*>1>- ^y. dJLip JaI~J ^1 till a JaS jLs 

log* j ^>tv2il ^L^~« (3 ^ jJ jJl e^pL^J 4 ,'r> a->tJv* 4^- jjL ^Lil J~*X> 

^UjJl LL-jlj <p :J,Uj <0 jS ,j 4jJ|j 3J| y SjLil Li S^^JjJl ljuaJ~\ aJLaj 
;^pnJ-l] <^ (jiJjLio 4J j,jjl Uaj a j^jTLuiL* La ^L>_vJl LlijJli ^^IjJ 

jt_xJl L» j <_£l * (jyjLsj 4j j»jJl L» : (J,Uj 4i)l 4_«?^j jdi ^1 ^»L»*y I Jj-«j 
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aJta jf Lbf J (j^jS/l jif U j s-lil jjj^ j»jJl ^L-UJl 4jjij 1* LL>L" jj j 
aLil JjJo ^VjiaJ ISLa J tX^jjj jl jji aL j!h C->l j^~J c ( j^ 5 j > ^l 

s-lil jl J jij (^iJl Simon Toze jj^oj! Jli*f y ^ jJl ^LUl jl l y>- 
2LLSaJl oLl^Jl y JUJbJl 

Jpji^ ^ j^r\ oLLkil (J oiJl£ JjL^I ^^Ip aLil jjJ^- 'J>g-^ «^ 

il j-ilj C-> JJjJl (j- 4 *Lil ^i^J ^ij^-ij ft-S^ jJ>r Aj La Jxj -»_»L«J 

aajuj Ajjiil aLil jl Jl juSJ ol<Sn jl» : Simon Toze jj^UJl Jjij 
. «aJ15' Sai LjS" ^"j (j^jS/l Lp^> J*>L^ y 2J^-~u ( _ sr £tf jl ^So: 



)j aJl >UJa^ j V| aLil v»! (I o"^ 1 jl ji UJl lift ^Jdj 

)l j^r. geopurification V^JaJl a^ld! jl aii .jj^a*JI j 



2 Emmanuel U. Nzewi, Water Resources, McGraw-Hill Professional, 2001. 

3 Underground water banks kill bad bugs, www.abc.net.au , 12 January 2000. 
Underground "water banks" kill bad bugs, http : //www. abc . net . aum , Wednesday, 

12 January 2000 
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a JLoJxjl il j Ll ^yajt; j aLlI (j 2iJl*Jl <_JI j^Jl j aljil ^> jdixjl Jjjj 

LuIp <&l jA (j^j^l C^ 1 "a^s^p olilj^ (J eLil l)Ls kiLIJJ j 

Cjl j^X^U frill jr-ftjci (j^jSlI (j Ajj^jaJ ^L^- ^jl ^ flUaij "^^Jj 

s.LlIJl Jj^'J ij^j^G oljl***Jl jii- c^Jiil iiil |t> :JjLiil jLx^i 

(j-^tJl *iCJ * jiytil jti^J 

53 / $ s SO 0^#J" ) / . 

tji^j; w-b ii^^X; 4 >U Jail J*>^- ^jSjl ^ frill Jai-o 

jl 2 j ^xil ,j olpl yiS\ J*>^>- ^j^Xj j ^j^I J^- 5 J>1 ^ j 1- ^ V J^~^ 

■AaI) jl <U^_C ^Lj^l Ajib^a J,l ( J-«^2J ^>r jLxj j JX^j j j j^:*.*^!! 

jj^ll > frLJJ ^«^»J *y ^1 -LL^Jl j j^^all ^ aaJs sjLp j 'l^-*- 4 

. frill. ^ jS/l S-sIpI 



1 Groundwater, www.epa.gov . March 3rd, 2006. 
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1 fc^* 



7/jltir Labia 




Jfklwj c^J--ti IgJ ^JL JjJcliaj ii-o till IgJ ^<L> JjJfL* LSI 
^^juJs ^Ua^j <LJLa)I oJLa i j&\ j\ UlP 0^*^ ^ <j^~*i 

,45Jjl JbJLi 

^jdx^ Sail aJla j '(y'jVI (j s-Lll /gJl SJllI j> jJl s-LiiJl ^j^j 



HA 
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4 — li ^jdl y* j « ( j^lJ! jT a^IS^I j^jyy <g\ ^ residence times y> j 

. [ ^ A : j jii] <^> j jj^liJ 4j c-jlii 



.aJ 

jj c5 j — Jrl cJ*^ — iJl jj ^j^l £^2^ JLp eUl i] Sj jjJl ala j 

J,l «jj aJI>^- ^JUail A^jip ^^ip Jjb JJUxll JbJLi ^Ui^ 2lJ-l oLjUxJI 

\ 1j Ail s-^j^ jj^J^ c5^l ^1 £W ^ Jj-*i iS^\ 

r i / ' *-° - 

.[AA :J^IJ 4 0 



1 Scott W. Phillips, Michael J. Focazio, and L. Joseph Bachman, Discharge, Nitrate 
Load, and Residence Time of Ground Water in the Chesapeake Bay Watershedm, 
U.S. Geological Survey, 1998. 



www.KAHEEL7.com ,_L>»£JI />JIjJI a+c g%*> 

al J>l j * a juS" oLojT _y>cJ J,! dJUi iS^j^ j^*^ J ol^l j «.lil 

.^L^Sl JjuL 5JLp oULaJjl Jl Ojt^sj sjui^- <jL. jl£ Jl Uy£ j 

4./?a->ull flj! ^J-l oLsrji <L~«L« olpLjjjl (J,| J.U.I L«JLLPj 

^Lai "Ll-L tj L^^» s- 1 J^i ciAJi >^*j j t4j-Li^rl eLll j jLJrl <3 

.jLilj £jLj J,l J ^ ^ j t'L^j^l oiLM 
s.1 ll ^ ji^" f-J 5 * - J 'l-fri* <w-w2J j oLU^I eL4L jLi^l aL-a iS ^>t£ 

l _y 3 S^ <3 Cj-^ ^^w 5 oLIj^- jJSv^xJ <Li aL^S^ (j^'j'yi c>^ Uj^- 

.^jJl ^ 2l) jis ol ^iJ 

. IjLWal J La j^P 
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>b4 









1 





Ja?-*>\jj 3 jS^Jl ^Ja-j ^^JIp «.UJU 4JLib 5jji ^La t) JiCi 

J j 3 <j}»U<? ^g-io jJi ^liiiJ tj J>-H 3ilxLa J jst-Jj 



www.KAHEEL7.com 



JjjtSJI /jjIjJI Juc g35jo 




1 Chris Middleton, The Origin of Water, FineWaters Media, LLC, 2005. 
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Ojt^a i >-S/t j Jjs -SU JjL (UjS/I Of j S_jjiL^rl 0 jJli 01 

^ j ^jSn j *t_ii jl^j oni 4> ^ bf j^f ojit *tii 5iLtr ot jjj 

J ijp : J,l*J 4J ji L& j .jLiNI j £jlui! J*>^>- ^ jiJlJl ^ 

* ' * ' ' ' 

jU«J t4j^ ^js bf Jil cJlS" jU^t J^-i ^^Ip 3iaiL~dl aLil A^S jl jj j 

^ ^jS/t a y^iJl Lie 2L^b> 2lLUUI jUa^S/l 2L*So .^jS/l J ^lll 

. L4I j j La j <Lp jJ j L^xS^br" j 

j J^j £l\ s.Lll ^kx^o ji ONI aJLp ^ bf Jit cJlS" s.bll Silts' of jJ j 

UJjJl j|i> : J,bJ 4J ji Jus- <_aaJ 1*2jI La j . j ^cja^Jl J,l j jj^jNI 

<^0 Jj-^ a] 4 j ^>L&i j^ip Ulj (j^jli' aLx_^<li j-bL s.L* s.L*l*Jl ^ 

i_jL^J-I j jj-bixSl J,l <^jJLi;^> 4^JLS" 01 L\& X> j .[^A lOj^jil] 

.siJaJl jpliilj 

lj ?r L»L >- j <bLi.s j Anli"; » S.LJJ aj diJLA 01 /» jJl s.b»l*jl J jjijj 

^j^jNI ^ a ^p^xil aLil 4^5' aj jjJl a jji 0 J^V.J • j*L- JS' j j^Xj 



www.KAHEEL7.com 



JjjcSJI /jjIjJI Juc g35jo 



2 Lii aj ji j (j^J^' (.s^ La-^*^ L»Uaj AXff^ aI)I jJti JL«J 

^2 aJ jl >tj! ^ ^le- JS" a ^>t^xil eLlI Aj^S'' jl jJ j tA> y^£- 

.aV-l ^LUJl j frill ^lai Jl ^yjJl jjy. diii c£-^ *>US 

2 j^l aJ ft jl £_£jl«Jl ^^-1 (_JjJ ^1 iaIs j «./?<» j 4j oLXi j AaJ^ j 

?^JbU ^Jl j frULJl LgjLijf I j till Ijp Jl SjLil Jlc.j&I 

<_jl fti Jl l^J^ IJla jli *>LlS cJb>=-l aJIII I j jjjl aJlft jl Lu> y jJ j 

aJjU a] jlS" ^j^l j_p>^> jy jjx^J.1 frill iJlft jl jJ j .j^jjl frill 
tj»l f- J S" 2 jjx>J.I aLll Aj^S" q yaAl! jil tjj^i^Jl a.i& J^LiJl 

<_A3 (jjl A_^» -LyJX^J ^jjj frill i_— ftjj l_j j^x A^^xJbj 

£^<2 J j Cjl?tJl j olia^l ^15 jj^a ^Jl A) jjjl £jLjl tiJJLjfc 

A>- jL« JjJjJ Jl l-iftj tjl j^JU^Ij frill BjOta oLaT £jLjl 8 *^-* 

.AX)U A>- jL> Aj>rji JiliJ-l J jl j^X^l) jL>^Jl 



1 Water Cycle, U.S. Geological Survey, www.usgs.gov 

\ < 1 
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jl xJl Jl I puj?- s j *j N 2Lu- JS" jL^Jl y /ui ^1 oL*isJl jl 

j >-T j»— i j jli'yi Jl L^ «w-&Jb 4Jl2SL~J.I jl^^l jl Jj ce j^l^ 

4^ jUl j £- ^"j i-brO" Jj cJb^l Jl (j^J^I j V V J^ "W^ L)l 

i^j jj ^ Si ajJlJI ^jLJ! JiCiJ jlxJl c*^ cjlifyl jSLlxS 

.<_u*Jl frill £li! ^Jl 

j 2 >- jill ! C-xiJj^ tjl^Jl j olk^l ^15 j £jbJl aJlft ^ jj j 

al ^2 Jj l\ ?rL>rl I >tl* j>*-?>\ frL« yflj £tjj-^l> jL>«-Jl 

iJLft jl ? _y>*Jl frL* Ji« <Lb> j^Jl L)^ /J' ^L" DIS~ jJ lit* 

.^jty ^k- Ul£if ailSC 5U-I flJUil Jl di^i *>L> 

^ Lp al J-l j^JU*. J <u*L-l ^^Ip j coiUrl j jjli £^9 j Ji JUj <0Jl j} 

Ljwj cs-I jjil (j i j-n.ya.il ^JgXcMj ^ dJUJU j frill y jji^Xj J-«jI ^cllli .(/jjl 
.*l jil 4iLtT ^ Jil frill jl£ 4iLtT jSl dUi ^ata-i *Lll 

htjsi Ji* L«Lc c^^LpSLS JbtyflJ i—3 « jL>cJl olji jl (J^JtJ IJLft j 



U iJLa j .s-lll AiLiS" Jil i__£ji-l SiltS" Da Cfrlll ^Js- ja\?" V*Jcj- 



1 Water Cycle, U.S. Geological Survey, www.usgs.gov 
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."^JLi^jl" 4j*ilJb s.L*i*Jl V 3 -^ I**-* J 't^Vt 

il jil 5iL^o jLcll (1) jjLaJl iJLa jl 
.s.L^Jl ^ JjJ^ tlr*- 1 ^ J>^^J 




0l_j dUJ f .<»ill flj03 c^JLSl Ojl jxit ^ikJt JasM C-Afl.'' jf 2L*dl sJLa eolj 

jSSl Jp_)H\ CJlT jJ j t^lP JT 5iJt£l iL«i3t iL^lw jisj^l 5jl js- 
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s.1 j*-Xj!j • l>^J aJLswo (Jj^j L«-Up e.sL*j <OJl ^bn^Xj bjfcj 

ij yZ~ 1 ^Jy '■^ 2J ) J yk j • [v « - 1 A jJl] ®0 Jj^^j ^j^j LsrW 

[_ - J 0 ✓ 1* ^ 0 x 0 



j 4 ;| UiS 131 ^JlJ N j c^sl jil ol yus- j DT^iil j j.Lll ^S"i :>jj Jil! 

1 C. ^^AX^J t j^J j !*>b i-ijijJl J^X^J aj^ota oU^JI aJl& 4jT JS' 

:J,1 *j 4J ji J*>1^ dlii j CjliS/l (j Aj JljJI aLi.1 jP \-f^S~ Jbjj ^1 j 

4 S j*.: il Ua j a j^jTLlJL* \i s.L>_vJl ^ llijJli ^y ^Lj^JI L^-^jl 



.,^?Xj 4j*yi e-^- 2 

I s.1 Ll <LJLJ aill jt-*J ^ 4^>j«J ^^a aLil A^jtJaJl oUljii-l 

.d)T jiJl Jjjj (j^J L« tj^s ^ y*)2\ tjl j^x^b 

^ysj^l j 5> Ll Ifci CuSo: ^1 a jyiOl \±»y\ alii jP jT jiJl ^LijJ- -t 



^ . V 
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4 j ai IP Ujj ( j^5jUI ^9 aUSwli jUaj f\j> ?.L>_~JI ^ ujjJ 1 j*> 

j ^5L- j j-LlI DT Jl SjL&I Sj^JI aJla ^si . A ijj^jil] ^OjjiliJ 

^Ua Si jSLi Si IJL4 s-LlI ^UJ 5^j*>Ul £01 jiJl j* JUJj iijLj 

s.1 Ll J jj ! - ^Sl SjJLall j Jujkdl oLLjJI js> jT ^1 c^-Li -r 

Jhj^s « j jj L. j»l Jajj c^l [u ^jJl] <^ 0 ^ 

jl S" Jj tj»*>LJlj a%^Jl <uU- ^1 aL>- j^j ^Jj*-* 

,jul j 9 3 j\ J j ?r j j ji-g^J L^JJ^ ^ J^£j a W^S j^-*2^ 0 (J*^ 

iijLJ j .49 jy- ^ t_j JS' j 4JLJS' j 4jLxS" obT j»5o-I <_£JlSl jL>^*i 
JjjL" 4iii- ^> Uj <Jju ^ JiftlSl <uj!j IS* :-L^I 4jLxS" jp JjLISS <0J| 



\ «A 



www.KAHEEL7.com J+^JI /w'IaJI juc g%*> 
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ale" L» (JjUbM ajji ^ j ijj^a*Jl ^ ^S- jL^J^I 1 g a .Kd>^» <L«l*jl 
L»J ;p dJUij tSlJi j^il -L* Ml jj-^L 2LJjJ| SjLJbU aJl& 

j^*. Si ^»ij>c^ v-u iUxj^yi o*>u (i) jSnJJ ajj^? *_»^ y. ^l»i*ji ^ ^ j$ ^is 

J > id j SxJl (3 Lfl jJup jX? ^ ol y^l jl aU-liil cJlS" j c J j^S~ 

Uslj^ ! ( J^i JJ tJJLaj Jsj^ji-I ajji -laJjjj i<Ujj]s> -Is ^Ip ■,-■»" 

Lt;JL>- aj^UaJl d-iL^S/l oLt* ^^Lp t_3 ycJl j ^e^-Jl l-Lt 2l j!h Jt*j j 

:2 c^xjl 2 j^Jl 4 ;p c-JJ £■ b> jJ* Jl lJu jl CjJS'b aii t<ii j>- 

Jlj it ^Lp L.o*j 4^?L^j .[v :objlaJl] (dJL^Jl oli ^lllJlj) 

0 

Jl jui ? (di^Jl) 2^15" jl ^Js- j j-^Jj ^-U- ji 5JJLil <jL1p j jj^^iil 

/» g. lp 4i)l jlj^isj jjjtiLxjlj Sjbi^aJl ■» g». •Jlj->-H C-^-Jl I-A.& l-Lui 

Jj £1 J,l *J aiil ^ g a^j jjj^jjil Li Jjjj cJi^S" j ?LijjJ aj^I ajji 
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jjol jP ^1 Jli» S^Jixj a jwjL" (j Jjjsj ^gJs jiJl ^La^! Lift 

^L~Jl J,! J t : J IS 2^ ^fxp 4JIS j t(j jl^-l :Jt&b£- j a^lxS j 

j j dl j i^U^Jl JlS j» :4j^JI aii a j jdS" ^1 Jjij 

j^J-l ^1 j>J-.| JlS j» : Jjij jc diiaS cjJl J» jJl J» 

/ - f 

(di J~\)» :U aJ (J JlSj 5j^I aJi& J jbj JlS j-i^jJl fL*"^ L«] 



^ \ \ 
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<_£J ll jl ?xJl J jic-J jjxS"jlll * g:* j (.^i jJuxJl j ylll (3 SjLi^xil ^*d*Jl 

(jlj fiJl <_i s^jJl (j * iw-JUr £c^2X> Laj» I^J jjL 4jSH 9>i-* ti->JL^- 

£ jjj; > iajjj JbJLi (t-^- Jajl J oli (^t (di-J>-) <^li Lib tjL^Jl! 

Jl tSjj Si alj ! J^-b j 4J jS/l otuUl ^ j L^aJUi Jif ^ tUU jL> 

.« 0 j^Jl JS" Jl (j^Usjtl! 5j y4l oLwftJl jfc j lilJb- j jjS'f 

fllj i V b> (jT ylll ij^> jJl lJu& J j j^Olfljl (J J Jij» IaJjJL 4i£ j»_X^: ^ 

?l I *-fr> iVI 2i ytll ^Js- tc^fr* 4jT ylil ^JaiUl JiixJ ;j^l 

.« ! ! ! . . fOb" jJ«J IJL* ^^J j oUaiil V 

^ ^jaJ c^LCjSsJl Sj^JI aiJ> s.Ll*Jl j ^^oill LiUr Lufj bJL*j j j^l j 

sJLa I j^i i _A i S' j t(dip-l) A^Jixj 2lj yj| AiJLSl s.U1p 0 Jaj b> : Jlj^Jl 

?2ul£jl 



•J'z tCJLilj) : a_J*Jl U^JVi ^ji* j f-jSCJl jT^ijl j J>3\ oljli^l - jT _^Jl jl^l : jlj^o jUJl J jIpj j^-lU sJUU 1 
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U 

:L-> jiil di-f>- Jlij j t<uJx^-l U>L>- s-^^Jl : y> (dX^>-) s.ds" 

t_-> j iil ^ \ <Jb S^Jixjl aJta Ojkjjj s.L>Ip jt ^^Lp Jjb lJt& j 
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f J jSH tjj-^ J,l 0 jSliL; SJLJ^I Si jA\ ^ jJl diliJl 5.LIp 

^L>r 0?r"-"-"*-^ oLt« aJjL^ (j^J^^ oLj a C— Lbj l Us j>- ^jA ? j^tjJlj 
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j ^jSH jlj cc »ti 4iT JU* Oj<Jl 11* Jl ^Ul >J litis (T) j£i 



1 Michael Rowan-Robinson, Cosmology, Oxford University Press, 1996 
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J L» jA a a JLa jL I j^ixpl j t^jiJlil LJ 4j«jLi j» y£ ^-fc 4^jL^> 

4 — ;Li diii ,ip j c galaxy S y4l jl 5J jS^Jl SjJjJrl La j^lj i3-*a*Jl JSCi 




jl I jj^f dlUJl ^LoIp iij^f aiJ (r) j£i 
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^jL>- j^iail cjL^ail jl ^ AjJUj ^ J 0 js^-i^ Ja>-V cliJi -bt> j 

jj — ail j — * oUj jJuxJl ,jj . nebulae ^*uJl ^1 L^Ip I jJLLWU tlJy£- 
VI I — ' fXJl si* jt Hubble JjI* g^^H (I Ul £w»jf ji^^Jl 



IJLa 



4 



.j^0jJL« <_a!( ajU j£\ <S j£ a y£ JS" j ! a y£ j jJL« AJU JS^I 
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U — j (c^Lil 0 jiJl oUJLiil -L«j . Structure of the universe 




jj p j jl^-J Si j j, jS3l jLjJI j ^» j^Jl jdSOl c5 f--^ (°) 

iljl J <&l VI UiJip Jbe *>y Oy*M c^i s- 1 * 0 j^l 

! j jfxJl jJl>- Juj j 



Ol _^l jl ^ULJl JLaJ 

I jlJ j j . Y U2 jl 0y*^l c->Lc. a y£ J5" (j j> j35>Jl iJie- I jjJj j tjij*>LSl 



1 David Wands, A brief history of cosmology, www-history.mcs.st-andrews. ac.uk, March 1997. 

2 Our own Galaxy - the Milky Way, University of Cambridge. www.cam.ac.uk . 



\ u 
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^ aJI Ujij lil j iJLa JS^i y> U :2lu-Sn ^ JuJuJl ^Jaj 
J — &j ^jstcJl ,jy £JjjiS! j Jj^il jW*^J j^'j ol ^JJ^" ^s^J 

j, ^pkx^. j i}y^J> J yy^S ^^aj C-JJaJ 2LLs«ojfl si* J^" 4jU-VI 

2 s ju> j ft 2jLut!l ala <_£Jift jlS"j t2^il ^li^ *sft^a]\ y lift 

. j j^xjl (J ol ^pr^JJ JjJJlSl jxll 




.2JLxll ayi (1) 



www.KAHEEL7.com 



JjjtSJI /jjIjJI Juc g35jo 




\ V 
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j * j ' oil La 

^UJj ^Jl <-^J^ (J^J Ujjirl jlf^-l l-U (J,l t_3 ytxil Vjl \ N 

j «^Lb*; — ^ dJ — Sij supercomputer <3*>LjtSl yj^^JxJl Y ♦ ♦ • ^UJl 
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|j ft Laj^j ^1 oLLjJI 01 : jLpsJJ ajuL^JI IBM Si" jjJl jiX> JjjL j 

<LoUJl ^1 Ah^\jj LftjUN DLJ^I ^Ix^ caJb-lj 5Jlj j jlf^-l 



1 BBC News Onlin, Supercomputer to simulate bomb tests, news.bbc.co.uk, 30 June, 2000. 
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|j i 2 ajliJl ^j^Jl ^ J\ ^Js- j !ay£ j jl« \ . ^^Lp JUjj ol y4l 

ol )t«^xxil j j» j^xJl iS jlv ^^P j t j jSlil C->L» jL>ol j<r JJai 

jliJl C->b>jLc« Jl>ol £ dHiS"j cOjxJl j 4_aJiall ailil ji-jj tAjyi-l 

lg£L» j ^Jl J jiaJl -^-^ J tAjtw- jj j l) j£il jJLaJ i_3~l4 t,3 j^Jl jLiJl j 

j^jjl j ol j^-l 

Ha jj-Uj LjUsj^o j»Lftj^ 4^U- Carlos Frenk Jli jSj 

"It is the biggest thing we have ever done, " It is probably the biggest 
thing ever in computational physics. For the first time we have a 
replica universe which looks just like the real one. So we can now for 
the first time begin to experiment with the universe". 



1 Carlos Frenk, Ogden professor of fundamental physics at the University of Q^j-liam UK £3.11(1 

co-author on the Nature report. 

2 Tim Radford, A duplicate universe, trapped in a computer, www.guardian.co.uk . June 2, 2005. 
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ip ujUJl LlJ jf J jV' a^Jij LuiCr ciii-Uj Jj^JlS' L*U 

.OjSOl 
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^ LP ^Jt\f.,rf" tils' J ol j^rl J (J j^Jl ^tj^Jj * J J^ 5 0 ' ) J^"^ 

JL*3 

j»i>o£ Jl IJla jl (j\ t^Ux^-^l aJUJLi 3ijjjaJ C-iyfj Ji ol y^l aJla j 

:1 UJl IJla <up Jli dJJJJ j .iJbJLi b>l^-l 

these collections of thousands of very bright galaxies very tightly 
packed together. " 
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lil s ;2J jfxjl ^jUib IJbr ULib Ua^>- i— * (3 jS" -ia-^ L?l blab" 



1 Biggest ever cosmos simulation, news.bbc.co.uk, 1 June, 2005. 



\ TV 
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jli laJ jl jj aJlP (_£ jL*J 4iLJ> s-UisiJl (J JLxX. Jb-I jJl jb Luip 

LvtW5 4ibj J? jJ-l aJlft S^ojip ^^If- lJi» Jjb : Jlj^Jl j . S^JaP 4J jS" 



1 Heather Hasan, How Mathematical Models, Computer Simulations and Exploration Can Be Used To 
Study The Universe,pl34, The Rosen Publishing Group, 2005. 

2 Manolis Plionis, Spiros Cotsakis, Modern Theoretical and Observational Cosmology, Springer, 2002. 



\ YA 
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2 Mpc/h 



<_j*y I j » <_iJl xj j 2Jj^2Jl Oy*^- t3 J^" ( ^ V) J^-S" 
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tiit if-" * t* • f 

I ^/^J-* j-W> -Ails ! ^ g " (j 4jli ^1 yjjl j J^aJ>cX^O 

^ & j 1 weave 4^lS" OjL>jcu*u ^^j*- j .aSj ! ! ! ^ jSlil ^r^' (j 

<&l ^IxS" oLN 4j^aJl j ^ jJl ^^x^. iJLa ^^Jl : Jlj^Jl j ^ 

ij (^il i-l l)j aJl j diiiil ^L»1p »l4 01 lib- :j!j~Jlj 

iil y> 0 j£-Sl i^Ail Jl*J <&l 0^ t OTjii! — Jj'U^I 




1 J. Richard Bond, Lev Kofrnan & Dmitry Pogosyan, How filaments of galaxies are woven into the 
cosmic web, Nature 380, 603 - 606 ,18 April 1996. 
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J,l j jj&i f» ! ! I^La^Jl (j JJ ^* jjil 0 jJ-b>o ^Lo-UJl jl i_^»odl j 

<uJuJ Li! j jia>-*>lj j j j^JJ jj j~Jl 4)2^- Ijj 1_&.sI.IpI ^? ^1 j j-/aJl 
i_3 yJ-l j j y>-j^2j * jJl s.UL*Jl jl4 dli-U j .« jy£ oJb- J,! cpjj Li 

:Jb-l jJl 

"Such structures look like highways converging onto a large city, but 
with the important difference that clusters feeding filaments are 
organized in three-dimensional space". 

ciju S" 4 'jJ^> <_j ^-"i (J jJzJl ( J^ > J-^> <Jj£Jl L y2*J 

(J A^J^ J? jjLl Aju^ jdl Cj\ j&\ Cj\ju*j£ ji <_iM>^/ j^J j 



£t_wJ i y>r j 1-i-gJ t^Lnj^l <LJ*}U a£~Jm ^s- js^~! a -^-* o! Lc.j 

4*~s-a j 4\LJbU aJla jT ylSl j£- JLai .oL&U^I SiLS" j jJuxJ a._JjO> 

/ 

2 ii ^^U- Jjj iJLa j ci jiil (45^-) :Ji |1 j (dJLJ-l) jLis ^Jrl 

oT ^1 JiLiJl 

-Li "> ^Jl -JLfUl oiUrl j* i-3LJ^S" k y J l jr *x^L; jjloju ? jJl ^LJUJl jl 

_U j jiM a JLa Jaj jj j j jj-L^-Xj j L^Svjtj j I gUi y j _U 4 JL» 

li a jl j jS"jJ j ^ jJl s.L«l*Jl jl JLS"jj IJLA j c-uoU-I 2LS5L* <_£ jjL 

oli) J flj i J,L*J &\ jLs i_iJL5 jJ j .dl^Ux- j Jsul j y* ^r-* 1 -^ 



1 Gemini, Subaru & Keck, Discover large-scale funneling of matter onto a massive distant galaxy 
cluster, www.gemini.edu . 30 June 2004. 
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Jl A^-LCll aJLa jjuSJ - ^ 

. aJzjI ^» J A_«^o£- is — \ 

dJ fU-l 0 a cis aJla J L» ^Uij i j>- jJ Uajl A»«Jixjl aJla juio j — V 

^1 Jail I IJLa j cis ta^ 1 - L«UaJ ^»Jj>i^U»o aJU <_-> jiJl ^c^Jj L»-Up 

.LL>tv? j 15s5\jL» j j^-^ aJLs "^Ij iL*So£ ^t^jJl (J*^ 

. aS\^«L«JI«j AJU^aj ^J^S i 5 ~ £ 
.fclo—Jl (j tikis' i j^r J -0 

Ail cLsiajl jT ylll jU^pl ^y" IJLa j c(tiJLJ-l) A^iS" L$ist<^ a ^- a 

^» /i &l ?t I ja ya j Ijjuu j I yj^&jj I ^i?x^J j^Jl j^ij (3^*^^ jJtt**^ Lujaxj 

Li ji-^Ls a^uaJI AjLJbM Jl j jL^>j^j LaJ^P ^jL^JI (j » g j t^jJl 

! ! jT jiJl IJjs ja Japf dJJLji J^i c JL>J aS)I ^IxS" j a^^I j 
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Olj «Jl I J A^O^~ La Ijj&J C jS' £c-~J (Jj^l-JJ (^T^ (J" 5 "^ 2^*^ 



^ rr 
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1 Maggie McKee, Washington DC, Mini-galaxies may reveal dark matter stream, New Scientist, 12 
January 2006. 



www.KAHEEL7.com 



JjjcSJI /jJIjJI JuX g35jo 




www.KAHEEL7.com 



JjjcSJI /jJIjJI JuX g35jo 




IT) j» % ^ VJ SJiMl AilkJlj ajUall flilil j£tt (> 0) JiCi 

i j » Jit 0 iJLa alji b> J^j t(i«JLko aSU? % VT t^JLko 5aU % 

. [fi V : yip] (b jifc 0 ^$1 >Tt 
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jjl a jjjJuS' L» <_iJU4 Jjil^J»l 

jj £il jjS^I 4jli Ji« oU^iaJ diitjij .jLJl JS" Laljj JjLa>- 

. Lg-^a Ji^bJl ^LJjJl ^y>"--l ji j j5\Jl g. jJU) A-jLS'j 
j£ J twL>-l e^Uj J ^LoJjdl a j^i ^a J 

jl *>\±a <_iJ^xj jl (j^JT. N j t^c^Jl lJt& j^P aJUJL>r J^liJ SLollSl 

. jjSCil jUl Jl ^Lii jS/ ^ jl ^1 jj^p j j&i 

jl IJ ;f ^ Sxj: *^ i jT jiJl u ^Jl C-ajUsJ 4^JjJl 2LLiJ-l aJla jl U 

jl 4 ;p J^ sl a j jv 5 I yiiJxdSsj jlS^ ^tj^jjl ljj& (_j a-L)J^r ^L^il i_A<iU^J 

. 4S.S j*^* Jow^LaXj a JjJ jl j y •/?"•• 

^4 — UpL j jj — j ^LoJjJl diii^ ihj^ Jp ji\ jl j-JJ j c5 > ^ oil 

|J a Oj^j jl (j^v J j*U2^J Jail ^Xj j ^IIjLxcj ol ^^1 ^ Us 

.L»* j -L^Juil 



^ rv 
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c-^JI c web j^-j nodes j^-j filaments jf- d->wb>o 




1 Palle M0ller, Johan Fynbo, Bjarne Thomsen, A Glimpse of the Very Early Universal Web, European 
Southern Observatory ( www.eso.org) . 1 8 May 2001. 



www.KAHEEL7.com 



JjjtSJI /jjIjJI Juc g35jo 



> T J — i 0 j&l J^-i lift J t(3 j^ll ( > 1 ) JiLi 



: £j~Jl liA o jj di-Liit ^LIp jLS' Jb4 JL« Jjj l*Jl Jji 

'We have little doubt that for the first time, we are here seeing a 
small cosmic filament in the early universe". 

."JUi 



iJajljll LS^" ^ l'^ J (j^J^^ isiJJJ^^ ii-aj-aJl £^J"° 

http://www.eso.org/outreach/press-rel/pr-2QQ 1/pr-l 1-01 .html 
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1 j (j^iLJ c?l -^jj V AjT LajU^pl W^p j V^H oJla JU^ - 

(j £-^»lj (J,T jiJl 01 ^cXU^J 2j^I jy~^> J*>L>- (j-*- 8 tjj-^2*Jt j^jLp 

oli ^ a U <&l J I /~Jl s.L*^Jl 01 i_j ytil <u* jt^i 4J jjj Jlui caJVV^ 

4 il (jj*J LLftj ! !<b I jJL«T j^jSl V| ^tj^^jJl 1*^-* Ijji (*■ (*-^l ^3 tjt-^^- £^*J 

cJ,L*J <&l LblJbrl JLp aJla j 4l^w> tiJUUa 1 
2jVI t>X& ^ /» g aJ ,2^~J '(*-* j-«^P C->L» jLt« jjj ^jip 4j*yi a Jjfc ^ I J-o-f 2 
ewbwX^r <LJ jS" ^L^il <_aJux£o ^j-a I-Lp Jij cLi j-yaP oL« (_jLp 
» 4j>rj .^v»jl ^J^^io <bVI ajj& Qjo g aj l3 j-^J t^r-* 1 -*-^ 1*^-* (3 



^^p 



J SxJ 1 v-Lu> ^_->LxS" tJ,L*J <&l cjhS' S^jip ^ \X» j 

j J,l juiJ Li! ^jLc- 2j^! ajji jj^L*J.I ^-gi 4J jjj j^p ^jjis ijj^a*Jl 
j jaSI (3 j c^^w' iJLa j j^xJLj <L~l/a <3 j ^Lo^Jl 3 (i-^-^ 
S.!j»-f Jaj ^Jl 4»<JxsM (_£ jiJl jS> oJL>tX) lit ^^Lp 2j^JI aJla Li JLJLp 

=M jj aJl 3 ^ jJl j tUiajl ^j>w» l>i* j tj»L^^-L; a-LxJ j j j^Jl 

.[AT :^L^Jl] (fj^ LsLLt^l 4J I jJ^-^J Jjl jup °y> jLT ^j) :4jLf 



^ 1 
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(J aJl4 N jb^j (3 J c^oLaJl jL?r^! lfr«-g-all 4^-L^> j aiJb^ Jb^fl 

JLi (_£ ji ciiJLA j c^lS^-L oi j-LJu^a J? ^ i-J^lx; <_£.il-*-Sl ^t^jJl jl — 

cS j — s dJ — SL&j to! j^l (-* Js ol» Sit. j^ij t Filaments ^LJjJI 

^ P j jjJ ^.LoJjtJi jl Jj cJs j^l y " c (3 J^" '-r 1 ^^ 

ol j c. ■>>■ ^ j^Jl Lfe* (.s^*^ "knots Jap" 

?dl)3 £~ liU ^ j 

f\ JUJl jl c: j^- . j j £JJ ^ J W "-^ A^Ul ^ 

Ji* olds' 0J1P j j^-b^X^o 
^ & 4 jt^Ur aJL>-l j joUxil aJla JS" j&sA jT ylil ( ^xJ j "S^iip 

^cSjU^I Vill x^j J i_>uJ LjLj IjU^-l IJla ^-Jl t(diJ-l) 
jl aJlj 4 j jS ^^p j ^c^jjl iJLa 4^»L>^5 ^^p ^ jj| i^JLLsJl s.L*1p t±->Jj»o — 

j j S^px^jJl <L^Jl u3Uux5'l jl Jj tlJj>r I - P Lt>-i Ajj^jXhjj ;4jCLy3 
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: Jl Si j >- jTj SJl jl ^w-Jl Ui4 j»— ^ JU; 4jjl jli dlS-i! j tk^AJl 

. [t V ! oL jl jJl] ( j jiJa^J jrixJ! lJ> Jia (3>J ij^j^ J s.L>-vJl c_->j ji) 



\ IT 
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2 t yiil j j JaJ ^tjjl i ^ c-^Jl li-ft LpJti ^g>\ oL< J*>L>- ^4 - 

Jl L^i jj3ycj /Jl J 5 J,l Ul dJLUJl ^L^Ip JL^tj _j c j jSOU 

c^\"j,\^L !l ^LSl l£j (^JJl iJjjf J5) : JiLSJl <&l y> jT ^1 Jjjf ^aJl 

. [l : jli yiil] (L^>-j Ijjap jlS" ajI ^jtJlj 

2 j Lftj^^o a j^iJ j j^-JjJ ^jjJUI dJU) jf ^^Lp C-^Jl li-ft j - 

2 (jJ J ilit J j* Li»T diii j (t-^>- J t« LS ~l*Jl jU-P^I 



j ill iU-l ja (dil>-) 2^>J5' jL «AS"jj 2Lj yj| ajJLil j,_>rU^ 

j P 2 j^l aJ k j^aju^Laj (J I jJJli Ji J,L*j <&l ,+ g ^ j j jj^uiil ^j-Jf 

V«j»i^l ^Jl» 

Ij g^U-l j^Jl j ^U^il jt UdiPj 
^ p 0 jj~b>oj ^tj^jJl I jJs j^>- 0 jj-^^ij t^Lo^Jl (_J ^Ja*a>- ^y^> 

Li jT yLil 4j s.U- b> b>U Lajljaj iJlft <j«Jf ! ! Js j;jL| aJlft iiL>- &k 

??2^Uaj 2_w»lp J^jLft^- a jj| 4S""jJjj aljj La jiyj L ^,3 j^-P 2j«JjI 

L« ^LoJjJl 2^jL^j j^P a jpjJ 2jLri SjL^j i^j>tj| IJL» — 

J ^p ^ j j^J jl jj^-t ^ Li I j L^>- j ^ JS'Lxil j aj^xjtil a Jia J-^Lxj 

jl — S" (^JJl :^Ju\ Js- Vl>- tj^-jisj (1)1 (*-felp diiiJ j c^Aj 
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Jj *Jl j * f-^Ji J I Jj^i jJ J ?4^J>o£ A^n^j 4^0 ji j jlxjl jL jt-Uj 

\t!L~ Jl] (IJL^ i 4JJU ^jiTj j jljlio a&lOj <ul*j iijjf dilJl JjJf 

^Jl Sjj^aJl l/b j t(di^Jl oli s-llxJlj) JUJ <&l Jy L»L ^jj! jl - 

Jjj! JfllJl ^ «Jj i_j tjt-^^l ^k^jJ! jg,^" ^Jl j j j^JJ jJ jjj^^Jl 

aj ya. ILj 1 jJLp jl& jJl ^ ^Jl ^LxJjJl Xtuk^A j yiJl j^aiJl ijy J-*^! 

jU- ^JJl y> oJia JjJl (^Jlil jl ^Js- Jju JjlkxSl IJla jl .aJLaLlilj 
I 1j ^- 4jI Ji" jijl : <-^J ^Jblj £-~~Jl IJla 

.[aa :J*Jl] (jjiiJ 



Sli tSjT^fxjl 4j*>U I jw>-Axil JJ^i J SAjCJ UjIj JUL! 

|J &j tS^-p-w 5 jwLiiil ajj& . jULJL 4^j>- ^ oli ^Lo^Jlj 

OS jl i^pxjJl j .^Luil aJla JS" C-st^ lit 4jT ylil 4»JS3l Wit- 

j^jl laxJ (Li jS" ^JjLa^- ^L«l ^^p^s c^lxil ajjb ^ jJl ^L>r 

^L^2 «Jl j^s> j j»-^2*!l jT jiJl jU^pl lJt& j cajT jjjj! jjliJ-l ^ b>Lc 

.^jJl (_$-i-il 



^ 11 
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2 »Jja.ll ail Lb g.^ L» j jSCjl jl * jJl s.L>l*Jl A-Jl J^f j b> i jOsttL> J 

JSC 2_c^Jl 



www.KAHEEL7.com 



JjjcSJI /jjIjJI Juc g35jo 



^ « ^.y J (j??*^ C^X.ll «-iL>jJ <lL~« j aj^xil ajji j! jt-L*J jl 

Jl ^ajJl iJla j t JUj" 

.d)T jiJl IJl4 UwbjJj jJ-\ ^Jj- Lu^j" 

<3j< !l j Jj * tji-i i s.L*i*Jl jl J <3j>^ « jJfcUi> J-«Lo laJL*i 

Jjl kxit iijOJ LaJLLP J I.JJ jJ^xJl j c^- 5 ^ ^ (J Vs^i ^a^^" ^ 

Jjl aJ-l aJLa j jjL» j <uLp <&! ^^L^ -^JapS/l ^1 4j s-U- t» ^jy J^l^Jl 

jtj tjj-l — j ^1 — c^jil jP jku N ^1 1JL* (1>T ii j^J j! JL.*tf 

li>Jb>- ^LJjJI L$Jl J^j ^Jl 2L5Lil jjUJ-I j s-Lil J>ti Ua^p dliiS' 
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jjl aJ-l aJLa jfj cU*il N j! ^1 jf iijOJ jf Oj^ t jl ^Ij J^Jl 

.JUJj iJjLJ 

I LQ, jS\Jl ^tj^jJl I jjlJUxS""! (ji^Jl ^LoJjJl s^Jji Jlj^*o L-p- jJ jJj 

tolj—^l 0y.*>^ -laSl p-oJ 0^LJ ( tjlUJl s-l^-t cJii^ 

aj pr! ij ?r J dJ Si ^Jia^ J .LpUs! J^j LpS'U JuJl^j 

aJla j»b>l jii ^-dJtf- J^i !J,l*J j i^jLJ j-^-Jl f^AS" j-* jT j6\ IJLa 
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f. i jS- djjJ- 0i d\ JLS\ 0\ j ^ Jl <^JiJ^ 

# ^ ^ ^ 

["I y t ^o^ o . m ^ o ^ ^ z $ a * , , t ^ o. 



■7- -?3 



^ 1A 
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/iijjaJI jpljflJI 

. Y * « o o jjo — aj ^.,i-?hJ| 3^S\J.I — j»-L~« ^L^l ^c^t^a — Y 

J j^l: wxl ta Si jb ^ o y ^ys iLi yd I 2J«JJl c-k*~o jJl - A 

. Y • « 0 O JjH ^ _/d>l j'- 5 '-^S^ <y yL2^ jt-s^jt« C(_£.iL)T J jjydl — ^ 
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<^ ui) &—*L j— A J^ill ail-JI Jjft o-i^-a]! 

tj.Si II a_Jc <^_2 <Lfllail cjLulj^l jjc <Ullj tajjill (j] Jail Jaia-j - 

y\\ j «3j) all Lg-La (<Ua1U1I ljIjajj^IIj ljI jUll qa JjJaII ^ iJljLi — 
jUc^LS 3^11 S j Jilt j t Y • • 1 ale cjjjSlI <^kfl jUc-^LS <>Ij1I 

iTlljiill (> JJCj .aJj£ll O^J^ ^Jj-J' ^»^2J /«5llj (Y • • V ale 



^KTi j 'ajjill (jljall ^ 4ju«ui afljll LjLaljJj) t_iU£ AJ jJj-s — 

U & 4 - <Ua1& AjjA sjiuaj (jJJaill JIacVI ^ uIjS JjI sjUucLj i_jU£1I 

4JJ_jlLj j 1 aJ (j lJ "Ml (jiaj_c Jju tajjill (jijall <Ljjill S JjLa. 
£>a A ^ ' t ♦ • « £j&Jj -^J '^jLj«uaLijllj 4*jj*£i1Ij AiAll ajl& 4 niniVt n 

< j_jj S JjU CjaH j (jj£LM\ j ^jjxJI <>»1U1I ^ f Ul*ll jW* uU^ll lift 
.J-udl I jfj <_ua. Jillj f Lull CjllUu <> I jjjS jjjfr ajj£ll ^1 jill 4J 

:L_^«Al 4_uj& ' fta ^^Ifr SjjJiia Ajiawuall ljIjI jaJl JJC. Aj^I — 



^ on 
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.^Lu£U AAja^ll sjj<^( jl^jalj t«ULlJI ^UaIsJI Jjjta^l j^* 1 I2j 
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